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UPPER DOLORES RIVER AND SILVER CREEK BASIN

WATER QUALITY AND DISCHARGE MONITORING SUMMARY

RICO, COLORADO

1.0 Introduction

This report includes water quality sampling results and discharge measurement results from
the Silver Creek and upper Dolores River basins near the Town of Rico, Colorado. Water Quality
samples were collected July 14-19, 2002 from the St. Louis tunnel discharge, the St. Louis settling
pond system discharge (002), Argentine Tailings seep, an unnamed discharge along Silver Creek,
Silver Swan adit discharge, combined Rico Boy and Santa Cruz adit discharges, Santa Cruz wetlands
discharge, Columbia Tailings seep, Silver Creek, and the Dolores River. Water flow measurements
were performed at each sampling site in conjunction with the water quality sampling. Table 1 lists
the sampling station locations and site descriptions. Sampling sites in the Silver Creek basin are
illustrated on Figures 1 and 2. Sampling sites in the Dolores River basins are illustrated on Figures 3
and 4. Photos 1-16 are of select sampling locations and site conditions.

TABLE 1

Sampling Location Summary
SITEID SITE DESCRIPTION
SVS-8 Silver Creek below Argentine tailings
SVS-12 Arpgentine Tailings seep at source
SVS-20 Silver Creek just above confluence with Dolores River
SvS-22 Silver Creek just above the Argentine Tailings seep
SVS-26 Unnamed adit downstream from the overhead tramway
DR-1-SW Dolores River side channel/Columbia Tailings seep
DR-2-SW Dolores River above Columbia Tailings
DR-4-SW Dolores River below Silver Swan
DR-7-SW Silver Swan adit
DR-9-SW Rico Boy/Santa Cruz wetland outlet
DR-1 Dolores River above St. Louis settling pond system
DR-2 Dolores River immediately above St. Louis settling pond system outfall
DR-3 St. Louis tunnel discharge at adit
DR-6 St. Louis settling pond system outfall to the Dolores River (Outfall 002)
DR-7 Dolores River below St. Louis settling pond system outfall
DR-20 Dolores River just west of Pond {4
DR-26 Dolores River between Columbia Tailings seep and Rico Boy/Santa Cruz wetlands
DR-27 Rico Boy/Santa Cruz combined flow
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2.0 Methods and Procedures
2.1 Sampling Objectives

Data from the water samples were used to characterize the water quality of the seeps, adit
drainages and receiving streams. An objective of this sampling event was to collect and analyze
samples from a low-flow event.

2.2 Water Quality and Flow Measurement Sampling Locations

Samples were collected from the St. Louis tunnel discharge, the St. Louis settling pond
system discharge, Argentine Tailings seep, Silver Swan adit discharge, combined Rico Boy and
Santa Cruz adit discharges, Columbia Tailings seep, the minor discharge downstream of the
overhead tramway, Silver Creek, and the Dolores River as shown in Table 1. Samples were
collected starting with the most downstream site and progressing upstream.

The Dolores River was sampled below all adit outfalls, just downstream of the Silver Swan
adit. It was also sampled between Columbia Tailings and the wetlands adjacent to the Santa
Cruz/Rico Boy outlet, and above the Columbia Tailings. The river sampling, when combined with
the sampling of the Silver Swan adit, the Rico Boy/Santa Cruz combined flow, the Columbia
Tailings seep, and Silver Creek above the confluence, provides a basis for assessing the affect of
those discharges on the water quality of the Dolores River.

The Santa Cruz wetlands west outlet (DR-10-SW), which is the discharge from the small
pond receiving the combined Rico Boy/Santa Cruz flows, was dry. The pond was several feet below
the level of the overflow spillway and the channel from the pond to the Dolores River was dry. The
Santa Cruz wetland east outlet (DR-9-SW) was sampled instead of DR-10-SW.

The affect of the St. Louis ponds system on the Dolores River was monitored by taking four
samples from the Dolores River as identified in Table 1. In addition, samples were collected from
the tunnel discharge and discharge 002.

To provide a basis for assessing water quality impacts to Silver Creek, the Creek was
sampled above and below the Argentine Tailings seep. Also, the Argentine Tailings seep was
sampled at its source, as was the minor discharge downstream of the overhead tramway.

Flow measurements were taken at all locations where water quality samples were collected.
The exception to this is that no flow measurement was taken in the Dolores River along Pond 14
(DR-20).

2.3  Sampling and Analysis Parameters and Methods
Water samples were analyzed for pH, temperature, conductivity, alkalinity, hardness, total

dissolved solids (TDS), total suspended solids (TSS), plus the trace metals arsenic, cadmium,
chromium, copper, cyanide, iron, lead, manganese, mercury, nickel, selenium, silver, and zinc.
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The following parameters/analysis were completed at the various sites:

¢ Arsenic - total recoverable only at point sources

e Cadmium, Copper, Manganese, and Zinc — dissolved at all sampling stations, plus total
recoverable at the St Louis tunnel and potentially dissolved at the pond system discharge

e Chromium - Total recoverable at all sampling stations

e Iron - total recoverable at all sampling stations, and dissolved at the St Louis tunnel and pond
system discharge

e Lead, Nickel, Selenium, and Silver — dissolved at all sampling stations plus potentially dissol ved
at the St Louis tunnel and pond system discharge

e Cyanide —-Low-Level WAD at all sampling stations

e Mercury — Total at: Argentine Seep, Santa Cruz/Rico Boy, Silver Swan, St Louis tunnel, Dolores
above St Louis Ponds, Dolores below St Louis Ponds (above Silver Creek), Silver Creek above
confluence

Sampling was conducted in accordance with the sampling program used for the Rico site
remediation. Lab-certified plastic bottles were used to collect sample water for hardness, TDS, and
TSS analyses. Sample water for dissolved metals analysis was first collected in a clean plastic bottle,
and within ten minutes, filtered through a 0.45um filter into a sample bottle containing nitric acid
preservative. Sample water for total recoverable metals analysis was collected without filtration in a
sample bottle containing nitric acid preservative. Sample water for potentially dissolved metals
analysis was collected without filtration in a sample bottle containing nitric acid preservative.
Sample water for low-level mercury analysis was collected without filtration using the “clean
hands/dirty hands” method (EPA Method 1631) into double wrapped, laboratory prepared glass
bottles. All mercury samples were collected on the same day and shipped overnight to the
laboratory. For quality control purposes, one duplicate sample and one field blank were included in
addition to the 18 water quality samples submitted to the laboratory for analysis.

Field parameters were measured at the time of sample collection. Field measurement data for
pH, temperature, conductivity, and alkalinity were recorded in a logbook. The pH meter was
calibrated each momning using standard solutions and in accordance with manufactures instructions.
Weather parameters including temperature and precipitation were recorded in the logbook. Copies
of all field records are provided in Appendix A.

All sample bottles were labeled to identify site name/number, date and time of collection, and
type of analysis. In addition, sample analysis/chain of custody forms were completed and processed
at the time of sample collection. Original chain of custody forms were signed, dated, and placed in
the sample shipment container prior to sealing the container for shipment. Copies of all chain of
custody forms are provided in Appendix A.
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2.4  Water Quality Analytical Procedures

All water samples were placed in a cooled container and sent to ACZ Laboratories, Inc. in
Steamboat Springs, Colorado. Sample analyses were performed according to methods specified in
40 CFR, Part 136 or other methods approved by EPA. Laboratory methods and reporting limits for
all parameters are presented in Table 2.

Laboratory results were supported by sufficient backup data and quality assurance results to
enable reviewers to conclusively determine the quality of the data. The full analytical report package
(Appendix B) includes reference to the analytical methods used, detection limits, and quality control
data.
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TABLE 2
Analytical Procedures Summary
Method Detection Limit Practical Quantitation
Parameter (MDL)' Limit (PQL)Z Method
Field Parameters
pH (s.u.) --- --- EPA 150.1
Temperature (°C) - - Standard Method 2550
Conductivity (tmhos/cm) - --- EPA 120.1
Alkalinity (mg/L as CaCOs5) 1 mg/L 5 mg/L EPA 310.1
General Parameters
Hardness (as CaCO;) 1 mg/L 7 mg/L SM 2340B
;‘1’)‘;") Dissolved Solids (as 10 mg/L 20 mg/L M160.2 Gravimetric
ig‘sa)l Suspended Solids (as 5 mg/L 20 mg/L M160.2 Gravimetric
Trace Metals
Arsenic 0.5 ug/L 3 pg/lL M200.8 ICP-MS
Cadmium (as Cd) 3 g/l 20 pg/L M 200.7 ICP
Chromium 0.1 pg/L 0.5 pug/LL M200.8 ICP-MS
Copper (as Cu) 1 ug/L 5 pug/LL M200.8 ICP-MS
) SM4500-CN I-Colorimetric
Cyanide 3 pg/L 10 ug/L widistillation
Iron (as Fe) 10 pg/L 50 pug/L M200.7 ICP
Lead (as Pb) 0.2 ug/L 1 pg/LL M200.8 ICP-MS
Manganese (as Mn) 5 pg/L 30 pg/L M200.7 ICP
MI1631 Atomic
Mercury 0.0002 pg/L. 0.0005 pg/L Fluorescence
Nickel 10 pg/L 50 pg/L M200.7 ICP
Selenium 3 ug/L 20 pg/L M200.8 ICP-MS
Silver (as Ag) 0.1 ug/L. 0.5 ug/L M200.8 ICP-MS
Zinc (as Zn) 10 pg/L 50 pg/L M200.7 ICP

1 — MDL - Method Detection Limit. Same as Minimum Reporting Limit.

2 — PQL - Practical Quantitation Limit, typically S times the MDL

Allows for instrument and annual fluctuations
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2.5 Discharge Measurement Procedures

Discharge measurements were conducted in accordance with the measurement procedures used for
the Rico site remediation as well as USGS standard discharge measurement procedures. Flows were
measured by one of four methods (1) six-tenths-depth method using a Marsh-McBirney Model 2000 portable
flow meter, (2) Parshall flume, (3) volumetric procedure using a 5-gallon bucket, or (4) floating stick
method.

The six-tenths-depth method (for depths between 0.3 feet and 2.5 feet) was selected for the flow
meter measurements. This method uses the velocity at six-tenths of the depth as the mean velocity in the
vertical direction. This method is generally reliable between depths from 0.3 feet to 2.5 feet. The first step in
the measurement procedure was selecting a stream section with the desired characteristics of: parallel flows,
smooth streambed with minimal obstructions, a straight channel, and a flat streambed. The best possible
section was selected using these criteria. After selecting the stream section, a measuring tape was stretched
across the stream section, perpendicular to the flow, and anchored at both ends. The width of the section
was determined and divided into several (10 to 20) vertical sections. Flow measurements of velocity (by the
six-tenths-depth method) and water depth were measured at each vertical section using the Marsh-McBimey
flow meter and wading rod assembly. The flow meter was set to the 10 second fixed period average mode.
Three velocity readings were recorded at each vertical section. Flows were calculated for each stream
section using the water depth, horizontal distance, and averaged velocity data. The flow meter
measurements were recorded in a logbook (Appendix A) and the discharges calculated on field data sheets
(Appendix A).

The Argentine Seep, St. Louis tunnel flow, and St. Louis Pond discharge 002 each have a Parshall
flume installed. Water depth measurements were taken at the appropriate location in the flume. The flow
rate was then determined from a flume rating table.

The volumetric procedure was used at the combined Rico Boy/Santa Cruz flow, and the unnamed
seep downstream of the overhead tramway. Volumetric field measurements consist of leaving a 5-gallon
bucket under each discharge for a known length of time and measuring the water depth in the bucket at the
end of the time. The volumetric trials were averaged to determine the flow rate (in gallons per minute) at
each station. The volumetric trials were recorded in a logbook.

The floating stick method was used at the Silver Swan adit, and the Santa Cruz wetlands outfall. The
floating stick method is used where flow levels are too low and the channel too flat for any of the previous
methods. This method consists of finding a uniform channel section, and measuring the length, width and
depth of the section. A small twig is then dropped on the water and the time required for the twig to travel
the length of the section is recorded. Several trials were performed and an average velocity for the surface of
the water was determined. From this average velocity and the cross-sectional area a flow rate was
calculated. This method likely allows the greatest potential for error in flow estimation.
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3.0 Results and Discussion

3.1  Water Quality Results and Discussion

3.1.1 pH

pH was measured at all sites during the July and October sampling events. The same procedures and
equipment were used for both sampling events. A QA review completed after the October event identified
readings that were inconsistent between the two events and, upon historical review, with past readings.
Further investigation led to the conclusion that the pH meter had not been functioning properly during either
sampling event. Testing performed on the unit as directed by the equipment manufacturer confirmed that the
sampling probe was not working properly. Therefore all pH data has been deemed suspect and is not

presented in this report.
3.1.2 Results and Discussion

Silver Creek Basin. Analyses results from samples collected in the Silver Creek Basin on July 18-
19, 2002, are provided in Table 3.

The leaking cofferdam in the Blaine Tunnel portal was sealed on July 27, 2001. No flow was
observed exiting the portal during the July field visit.

A collapsed adit discharge (SVS-26) was found on the south side of Silver Creek, approximately 0.8
miles downstream from the Blaine adit as part of an effort to identify any seeps/discharges in the vicinity
downstream of the Blaine adit. This location is slightly downstream from where the overhead tramway
cables cross the Argentine Tailings access road. This seep was found by walking downstream along Silver
Creek from the Blaine Adit until this discharge was located. No other seep or discharge was found on the
south side of the creek and no seep or discharge, other than the Argentine Tailings seep, was found on the

north side of the creek.
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TABLE 3

Silver Creek Basin Analysis Results (July 18-19, 2002)

SVS-22 SVS-12 SVS-8 SVS-26 SVS-20
. Silver Creek Discharge
Parameter Units Silver Creek below Downstream Silver Creek
above Argentine Argentine Argentine of overhead just above
Tailings seep Tailings seep Tailings tramway Dolores River
Date Sampled 7/18/2002 7/18/2002 7/18/2002 7/19/2002 7/18/2002
Time of Flow measurement 12:30 pm 10:30 am 10:05 am =]11:45 am 7:55 am
Time Water Quality Sample 12:50 pm 11:00 am 9:25 am 12:20 pm 8:30 am
Collected
Field Parameters /
Flow gpm 158 24 169 2.1 78
Temperature | C 9.2 74 92 6.9 10.1
Conductivity | Mmhos/cm 191.3 733 326.8 441.6 377.4
Alkalinity mg/L as CaCO;s 90 155 na 55 153
General Parameters
Hardness mg/L as CaCO; 144 751 329 403 352
Total mg/L as TDS
Dissolved 180 1010 370 630 420
Solids
Total mg/L as TSS
Suspended 9] 8 6 6 U
Solids
na — not analyzed
U — Analyte was analyzed for but not detected at the minimum detection limit (MDL)
Page 8
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TABLE 3 (cont.)
Silver Creek Basin Analysis Results (July 18-19, 2002)
SVS-22 SVS-12 SVS-8 SVS-26 SVS-20
Parameter Units Silver Creelf Argentine Sil\t':;rlg“r/eek D‘z::\gzg; S?lver Creek
abov'e- Argentine Tailings seep Argentine of overhead Just aboYe
Tailings seep Tailings tramway Dolores River
Dissolved Trace Metals
Cadmium ug/L as Cd 4 4 3 16 4
Copper pg/L as Cu 2 2 2 51 2
Cyanide mg/L as CN U U U U U
Lead pg/L as Pb 0.5 1.7 8) 40.7 0.5
Manganese Hg/L as Mn U 7200 648 10800 12
Nickel pg/L as Ni U 20 U U
Selenium pg/L as Se U U U U
Silver ng/L as Ag U U U U
Zinc pg/L as Zn 420 6110 940 8050 470
Total Recoverable Trace Metals
Arsenic ug/L as As na 0.8 na U na
Chromium ug/L as Cr U U 0.1 U U
Iron ug/L as Fe U 5780 90 14800 10
Total
Mercury pug/L as Hg na 8) na na U

H - Analysis exceeded method hold time

na — not analyzed

U - Analyte was analyzed for but not detected at the minimum detection limit (MDL)

Dolores River Basin. Samples from the Upper Dolores River Basin were collected on July 14-
19, 2002. Results from Dolores River samples are presented in Table 4 on the following page.

During QA review initial test results for hardness, manganese, and zinc for the Dolores River
below Silver Swan (DR-4-SW) appeared inconsistent with other results for the Dolores River.
Accordingly, the sample was retested for these parameters. The laboratory identified a dilution factor
error in the initial hardness analysis and that result was discarded. The retest result is presented in Table
4. Both sets of data for manganese and zinc are presented in Table 4.
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TABLE 4 .Upper Dolores River Analysis Results (July 18-19, 2002)

DR-1 DR-20 DR-2 DR-7 DR-2-SW DR-1-SW DR-26 DR-9-SW DR-27 DR-7-SW DR-4-SW
. . . . Dolores River side . .
Parameter Units Dolores Rlve? Dolores River just Dolores River Dolores Rlvef Dolores RlVeI.' channel/ Dqlqres River betw;en Columbia Rico Boy/Santa Rico Boy/Santa Cruz | Silver Swan Dolores River
above St. Louis below St. Louis | above Columbia R Tailings seep and Rico Boy/Santa d . .
west of Pond 14 above Outfall . Columbia Tailings Cruz wetland outlet combined flow adit below Silver Swan
Ponds Ponds Tailings seep Cruz wetlands
Date Sampled 7/19/2002 7/19/2002 7/17/2002 7/16/2002 7/15/2002 7/17/2002 711412002 7/17/2002 7116/2002 7/16/2002 7/14/2002
Time of Flow measurement 9:45 am na 6:20 pm 12;30 pm 1:40 pm 12:40 pm 6:40 pm =9:00 am 10:10 am 8:00 am 3:10 pm
'éﬁzc‘iv;wr Quality Sample 10:10 am 8:40 am 5:50 pm 12:10 pm 1:40 pm 11:45 am 6:40 pm 9:00 am 10:45 am 8:40 am 3:25 pm
Field Parameters
Flow gpm 4822 na 6478 6346 6689 213 A 4649 20 32 16 6210
Temperature °C 11.5 10.1 16.1 147 17.4 16.9 16.4 14.6 19.9 13.3 18.5
Conductivity pmhos/cm 185.8 196.1 288.9 345.1 359.7 383.2 355.8 551 1169 995 380.6
Alkalinity mg/L as 99 105 98 120 82 128 83 326 657 467 78
General Parameters
Hardness mg/L as
CaCoO, 134 148 221 242 249 259 250 425 942 1040 290
T i d TDS
qoual Dissolved | mefL-2s 190 210 240 320 330 340 330 540 1160 1240 340
T ded /L as TSS
oo Suspended | mg/l.as U U 10 6 U 10 U 12 10 30 8
Dissolved Trace Metals
Cadmium ug/L as Cd 3 U U U U U 8) U U 8) U
Copper ug/L as Cu U U 2 1 2 3 1 2 10 2 1
Cyanide mg/L as Cn U U U U U U U U U U U
Lead pg/L as Pb U U 0.3 U 0.2 U U U U 1.3 U
Manganese ug/L as Mn 13 79 307 316 210 188 229 9060 86 2690 211U C
Nickel pug/L as Ni 8] 0) U 8) 8) U U U U 6) 8]
Selenium ug/L as Se U U U U U U U U U U U
Silver ug/L as Ag U §) U 8) U U U U u 0.2
Zinc ug/L as Zn 20 20 20 20 50 580 80 40 920 880 10730 C
Total Recoverable Trace Metals
Arsenic pg/l as As na na na na na U na na U 5.1 na
Chromium pug/L as Cr U 0.1 0.1 1.7 1.3 U 1.4 U U 1.5 14
Iron pg/l as Fe 50 90 90 170 120 530 160 1690 10 14700 120
Total
Mercury ] ug/L as Hg l U na na [ u na na na na U U na
A — Flow exiting side channel, not the seep
B — calculated from Total Recoverable Iron minus Iron II
C - Samples were retested, both results shown. The initial test result is the first number, the retest is the second number
H - Analysis exceeded method hold time
na — not analyzed
U - Analyte was analyzed for but not detected at the minimum detection limit (MDL)
Page 10
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St. Louis Settling Pond System. Sample results from the St. Louis tunnel settling pond system

are presented in Table 5. Samples were collected at the St. Louis tunnel discharge at the adit (DR-3

Photo 9), and Outfall 002 (DR-6).

b

All tested metals showed a significant reduction in concentration from the tunnel to the outfall.

TABLE §
St. Louis Tunnel Settling Pond System Analysis Results (July 18-19, 2002)
DR-3 DR-6
Parameter Units DT;I;‘H ;lg ) Outfall 002
Date Sampled | 7/16/2002 | 7/16/2002

Time of Flow measurement 2:05 pm 1:30 pm
g)rﬁ:c\lzter Quality Sample 2:05 pm 1:30 pm
Field Parameters
Flow gpm 420 91.6
Temperature oC 20.1 16.7
Conductivity Jimhos/cm 985 1057
Alkalinity Mg/L as CaCOs 94 166
General Parameters
Hardness mg/L as CaCO; 742 925
TDS mg/L as TDS 1120 1350
TSS mg/L as TSS 46 16
Dissolved Trace Metals
Cadmium pg/L as Cd 13 U
Copper pg/L as Cu 20 3
Cyanide pg/L as Cn U U
Iron ug/L as Fe 2630 30
Lead pg/L as Pb 16.7 U
Manganese ug/L as Mn 2050 505
Mercury ug/L as Mg U na
Nickel ug/L as Ni U 9)
Selenium pug/L as Se U U
Silver ug/L as Ag U U
Zinc /L as Zn 3430 410

na — not analyzed

U - Analyte was analyzed for but not detected at the minimum detection limit (MDL)
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TABLE 5 (cont.)
St. Louis Tunnel Settling Pond System Analysis Results (July 18-19, 2002)
DR-3 DR-6
Parameter Units D-}::;;:lg ) Outtall 002
Potentially Dissolved
Cadmium pg/L as Cd na 15
Copper Ug/L as Cu na 2.8
Lead Ug/L as Pb 16 0.7
Manganese pg/L as Mn na 506
Nickel pg/L as Ni U 80
Selenium ug/L as Se U U
Silver Mg/L as Ag 0.10 U
Zinc pg/l as Zn na 450
Total Recoverable Trace Metals
Arsenic ug/L as As 1.7 U
Cadmium Mg/l as Cd 18 na
Chromium pg/L as Cr 938 1.6
Copper Mg/L as Cu 250 na
Iron pg/L as Fe 13900 390
Manganese ug/L as Mn 2160 na
Zinc ug/L as Zn 3280 na

na — not analyzed

U - Analyte was analyzed for but not detected at the minimum detection limit (MDL.)
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3.2  Discharge Measurement Results and Discussion

Flow measurement results from the Silver Creek Basin, the Dolores River, and the St. Louis
settling pond system for all sampling during July 2002 are provided in Table 6. The sites are listed
in order of upstream to downstream and include the measurement method used for each. In addition
to Table 6, sampling site locations in the Silver Creek and Dolores River basins are illustrated on
Figures 1 through 4. Appendix A2 contains the field sampling and stream flow measurement forms.

The accuracy of flow measurements taken in the Dolores River is thought to be affected
adversely by the presence of relatively large rocks and comparatively shallow flows. The apparent
decrease in flow at DR-26 is likely not valid. Results may also have been affected by measuring on
different days, and at different times of the day.

DR-1-SW is in a Dolores River side channel adjacent to the Columbia Tailings. There was
flow from the Dolores River entering the upstream end of the side channel, no surface discharge
from the Columbia Tailings to the side channel, and surface flow out of the side channel into the
Dolores River main stem. Flow measurements were taken at the upstream and downstream ends of
the side channel. Flow measurement calculations (shown in Appendix A2) indicate that flow at the
upstream end of the side channel was 14.8 gpm, and flow at the downstream end of the side channel
was 21.3 gpm. Assuming no additional losses or gains from groundwater or other Dolores River
flow, the seep would have a potential flow of 6.5 gpm.

The length of Silver Creek from the Blaine adit to about 0.8 miles downstream was
walked during the search for the seep/discharge along the south side of Silver Creek. It was
observed that the creek was running at the adit and downstream for several hundred feet.
Approximately three-quarters of the way along Pond 1 (Pond 1 being the uppermost pond) of the
Argentine Tailings the creek ran dry. It remained dry for several hundred feet and resurfaced just
upstream of the Argentine Tailings seep. Additionally, there are now two man-made pools in
Silver Creek, just above the Argentine Tailings seep. One pool is shown in Photo 2. Rocks have
been placed and piled across the creek to form a permeable wall. The rocks were not present
during the previous sampling event, and are not iron stained as are the other rocks in the creek.
The reason for the pools and who constructed them is not known.

Flow was evident out of the collapsed Silver Swan adit. A lined ditch conveyed flow
from the adit to a small pond on the site. While there was flow into the pond, the pond had a
very low water level, well below the overflow weir (Photo 16).

Page 13
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TABLE 6
Discharge Measurement Results (July 18-19, 2002)
Site ID Site Description Measurement Flow
p Method July

Silver Creek Basin (gpm)
SVS-22 Silver Creek just above the Argentine tailings seep || Flow meter 158
SVS-12 Argentine tailings seep at source Flume 23.7
SVS-8 Silver Creek below Argentine tailings Flow meter 169

Unnamed seep downstream from the overhead
svs26 | P m Volumetric | 2.1
SVS-20 lS(iilver Creek just above confluence with Dolores Flow meter 78.5

iver
Dolores River (cfs)
DR-1 Dolores River above St. Louis settling pond system || Flow meter 10.7
DR-20 Dolores River just west of Pond 14 Not —
Measured

Dolores River immediately above St. Louis settling
DR-2 pond system outfall Flow meter 14.4
DR-7 Dolores River below St. Louis settling pond system Flow meter 14.1

outfall
DR-2-SW | Dolores River above Columbia Tailings Flow meter 149
DR-1-SW | Dolores River side channel/Columbia Tailings seep || Flow meter 0.048

Dolores River between Columbia Tailings seep and
DR-26 Rico Boy/Santa Cruz wetlands Flow meter 104
DR-9-SW | Rico Boy/Santa Cruz wetlands outlet IS: :gaéing 0.044

ic
DR-27 Rico Boy/Santa Cruz combined flow Volumetric 0.071
DR-7-SW | Silver Swan adit Floating 0.036
Stick

DR-4-SW | Dolores River below Silver Swan Flow meter 13.8
St. Louis Settling Pond System (gpm)
DR-3 St. Louis tunnel discharge at adit Flume 420
DR-6 St. Louis settling pond system outfall to the Flume oL6

Dolores River (Qutfall 002)

P: ABE\arcoe\0105000 2002 Tasks\Task 11 sanpling. \WQ Report July exTERNAL
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Figure 1
Figure 2
Figure 3
Figure 4

Upper Silver Creek Basin Site Location Map
Location of SVS-8, SVS-20, and SVS-26

St. Louis Settling Pond System

Dolores River Corridor — Sampling Station
Location Map




Upper Silver Creek Basin Site Location Map
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PHOTOS

Photo 1
Photo 2
Photo 3
Photo 4
Photo 5
Photo 6

Photo 7

Photo 8

Photo 9

Photo 10
Photo 11
Photo 12
Photo 13
Photo 14
Photo 15
Photo 16

Blaine Adit

Silver Creek just above the Argentine tailings seep (SVS-22)

Argentine Tailings seep- east fork of seep looking east

Argentine Tailings seep - north face

Unnamed adit downstream from the overhead tramway along Silver Creek
Unnamed adit discharge to Silver Creek downstream from the overhead
tramway along Silver Creek

Silver Creek just above the confluence with the Dolores River (SVS-20).
Silver Creek just above the confluence with the Dolores River (SVS-20).
St. Louis adit

Rico Boy adit

Santa Cruz adit

DR-27: Rico Boy/Santa Cruz combined flow

DR-9-SW Rico Boy/Santa Cruz wetland outlet

DR-1-SW Dolores R. side channel/Columbia Tailings Seep

Columbia Tailings seep side channel

Silver Swan




[ ot

2 e A - s B
> & ¥ \' 5 - St et LT e
/ B

Photo 1 Blaine Adit - no discharge or seepage.

showing the constructed pools.

3 ;




Photo 3 Argentine aimgs p- east fork of seep, lookin east.

Photo 4 Argentie Tailgs eep - n fac loog north.




e

Photo 5 Unnamed adit downstream from the overhead tramway along
Silver Creek. View of the adit.

o

L PR . S o s . L AW o ‘Bt ko .
Photo 6 Unnamed adit discharge to Silver Creek downstream from the
overhead tramway along Silver Creek (SVS-26). Flow was measured to be

2.1 gpm.
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Photo T Sllver Creek Just above the confluence with the Dolores River
(SVS-20).

Photo 8 Sllver Creek _]ust above the conﬂuence w1th the Dolores River
(SVS-20).




Photo 9 St. Louis tunnel flow exitg portal and entering culvert under the
road.

Photo 10 Rico Boy adit
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Photo 12 DR-27: Rico Boy/Santa Cruz combined flow. Sampling location
next to pail looking upstream, Santa Cruz adit on left
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Photo 13 DR-9-SW Rico Boy/Santa Cruz wetland outlet, east and west
channels.
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Photo 14 DR-1-SW Dolores R. side channel/Columbia Tailings Seep
Water quality sampling site looking downstream (south).




“ditch on ﬁ, low water

oo 1 oluniia Tailings p side channel, looking upstream.
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APPENDIX A2

' Field Sampling and Stream Flow Measurement Forms




Rico
DR-1

AARCOE0105.00
Dolores River above St. Louis settling pond system
Flow Measurements on 7/19/2002 @ 9:45 am

> P PP FCTFPCTFrLCTCTFT T CTOTCTDOOOCT T3

Personnel: Steven Morgenstern, Ana Vargo
Average
Flow
Distance Average | velocity | velocity { velocity | Average Velocity
btw shot | Depth (ft) |depth btw| measure-| measure-| measure-| velocity | ptw two
Shot Distance | numbers | atshot | two shot| ment#1 | ment#2 | ment#3 | of #1-3 | shot#s Segment
Number (ft) (ft) number | #s (ft) (ft/sec) | (ft/sec) | (ft/sec) | (ft/sec) (ft'sec) Flow (cfs)
1 12.5 1.1[ 0 0.16/edge of water 0.00 0.04 0.007
2 13.6 1.2]. 0.32 0.26 0.06 0.1 0.08 0.08 0.04 0.014
3 14.8 0.6 0.2 0.1 0.1 -0.05 -0.03 0.01 0.00 0.000
4 15.4 3.15 0 0.375 0 0 0 0.00 0.34 0.396
5 18.55 3.44 0.75 0.825 0.66 0.69 0.66 0.67 1.18 3.358
6 21.99 0.01 0.9 0.45 1.71 1.74 1.64 1.70 0.85 0.004
7 22 3.3 0 0 0 0 0 0.00 0.00 0.000
8 25.3 0.3 0 0.43 0 0 0 0.00 0.63 0.081
9 25.6 0.6 0.86 0.82 1.31 1.21 1.26 1.26 1.53 0.754
10 26.2 0.25 0.78 0.465 1.85 1.82 1.74 1.80 0.90 0.105
| 11, 26.45 0.8 0.15 0.15 0 0 0 0.00 0.00 0.000
12|  27.25 0.15 0.15 0.54 0 0 0 0.00 0.59 0.047
13| . 274 2.2 0.93 0.63 1.22 1.19 1.1 1.17 1.02 1.418
14 29.6 0.3 0.33 0.525 0.8 0.78 0.95 0.88 0.84 0.132
15 29.9 3.1 0.72 0.615 0.8 0.83 0.75 0.79 0.48 0.906
16 33 3.2 0.51 0.53 0.15 0.14 0.18 0.16 0.59 0.995
17 36.2 1.3 0.55 0.78 0.96 1.07 1.02 1.02 0.82 0.828
18 375 0.95 1.01 0.865 0.65 0.64 0.56 0.62 0.30 0.242
19 38.45 0.95 0.72 0.46 -0.01 -0.05 -0.02 -0.03 -0.09 -0.038
20 39.4 1.1 0.2 0.1 -0.16 -0.18 -0.1 -0.15 -0.07 -0.008
L 21 40.5 0.4 0 0.28 .0 0 0 0.00 0.04 0.004
(- 22 40.9 1.45 0.56 0.58 0.09 0.07 0.07 0.08 0.23 0.193
- 23 42.35 1.45 0.6 0.535 0.39 0.38 0.38 0.38 0.49 0.381
24 43.8 3.2 0.47 0.415 0.59 0.58 0.63 0.60 0.59 0.788
25 47 2.6 0.36 0.18 0.61 0.58 0.57 0.59 0.29 0.137
26 49.6 0 0Oledge of water
Total Flow (cfs): 10.745
Total Flow (gpm):  4822.36
Note: USGS 09165000 at Dolores River below Rico, CO
07/19/02 = 8.7 cfs

@ 9:45 on

projects/rico/2002 Task/Task 11 - sampling flow meas/flowmeasurements/DR-1flow.xls 07/31/02 DR-1 (7-18-02)




Rico AARCOE0105.00
DR -2 Dolores River immediately above St. Louis settling pond system outfall
Flow Measurements on 7/17/2002 @ 6:20pm

Personnel: Steven Morgenstern, Ana Vargo
Average
Flow
Distance Average | velocity | velocity | velocity | velocity | Average | yejocity
btw shot | Depth (ft) [depth btw| measure-| measure-| measure-| measure-| velocity | ptw two
Shot Distance | numbers | at shot | two shot| ment#1 | ment#2 | ment#3 | ment#4 | of #1-3 | shot#s Segment
Number (ft) (ft) number | #s (ft) (fUsec) | (ft/sec) | (ft/sec) | (ft/sec) | (ft/sec) | (ft'sec) Flow (cts
1 9.5 1.6 0 0.16|edge of water " 0.03 0.009
2 11.1 34 0.32 0.425 0.07 0.05 0.08 0.07 0.29 0.421
3 14.5 3.8 0.53 0.555 0.5 0.49 0.56 0.52 0.42 0.882
4 18.3 3.25 0.58 0.55 0.32 0.36 0.28 0.32 0.64 1.138
5 21.55 3.25 0.52 0.655 1 0.92 0.94 0.95 0.94 1.997
6 24.8 3.5 0.79 0.77 0.91 0.92 0.94 0.92 0.93 2.515
7 28.3 2.7 0.75 0.835 0.91 0.97 0.95 0.94 0.89 2.002
8 31 2.8 0.92 1.005 0.83 0.85 0.74 0.91 0.83 0.77 2.180
9 33.8 3.4 1.09 0.95 0.72 0.73 0.7 0.72 0.59 1.911
10 37.2 2 0.81 0.855 0.52 0.4 0.48 0.47 0.36 0.621
11 39.2 1.7 0.9 0.835 0.28 0.27 0.23 0.26 0.43 0.615
12 40.9 1 0.77 0.385 0.6 0.62 0.6 0.61 0.30 0.117
13 41.9 0.9 0 0.165 0 0 0 0.00 0.15 0.023
14 42.8 0.1 0.33 0.165 0.31 0.3 0.31 0.31 0.15 0.003
21 42.9 0 Oledge of water
Total Flow (cfs): 14.434
Total Flow (gpm): 6478.059
Note: USGS 09165000 at Dolores River below Rico, CO
@ 18:15 on 07/17/02 = 6.5 cfs
projects/rico/2002 Task/Task 11-sampling flow meas/flowmeasurement/DR-2flow.xls  07/31/02 DR-2 (7-17-02)
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Rico AARCOE0105.00

DR-3 St. Louis Adit at flume

Flow Measurements on 7/16/2002 @3.00 pm
Personnel: Steven Morgenstern

9-inch Parshall Flume
used table

0.46° = 0.9357 cfs
420 gpm

projects/rico/2002 tasks/task 11-sampling flow meas/flowmeasurements/DR-3flow.xls

07/31/02

DR-3 (7-16-02)
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Rico AARCOEQ105.00

DR-6 Dolores River @ 002 Outfall

Flow Measurements on 7/16/2002 @ 1:30 pm
Personnel: Steven Morgenstern, Ana Vargo

9-inch Parshall Flume
used table

017 = 0.204 cfs
91.58 gpm

projects/rico/2002 Tasks/Task 11-sampling flow meas/flowmeasurements/DR-6flow.xls 07/31/02

DR-6 (7-16-2002)
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AARCOE0105.00
Dolores River below St. Louis Ponds Outfall

Rico
DR-7

Flow Measurements on 7/16/2002 @ 12:30 pm
Personnel: Steven Morgenstern, Ana Vargo

Average
Flow
Distance Average | velocity | velocity | velocity | velocity | Average Velocity
btw shot | Depth (ft) |depth btw| measure-| measure-| measure-| measure-| velocity | ptw two
Shot | Distance | numbers | atshot | two shot| ment#1 | ment#2 [ ment#3 | ment#4 | of #1-3 | shot#s Segment
Number (ft) (ft) number | #s (ft) (ft/sec) | (ft/sec) | (ft/sec) | (ft/sec) | (ft/sec) (ft/sec) Flow (cfs)
1 5.8 1.2 0 0.175|edge of water 0 0.05 0.010
2 7 3 0.35 0.435 0.1 0.1 0.09 0.10 0.27 0.352
3 10 3.7 0.52 0.485 0.42 0.45 0.46 0.44 0.62 1.107
4 13.7 2.3 0.45 0.525 0.75 0.81 0.81 0.79 0.61 0.731
5 16 3 0.6 0.6 0.46 0.43 0.37 0.42 0.87 1.566
6 19 2 0.6 0.5 1.3 1.24 1.42 1.32 1.11 1.112
7 21 2.8 0.4 0.35 0.86 0.99 0.86 0.90 0.67 0.655
8 23.8 3.3 0.3 0.485 0.44 0.44 0.42 0.43 0.33 0.531
9 271 2.8 0.67 0.635 0.21 0.25 0.23 0.23 0.39 0.699
10 29.9 3.1 0.6 0.96 0.52 0.63 0.52 0.56 0.63 1.860
11 33 2.7 1.32 1.365 0.62 0.74 0.72 0.69 1.11 4.074
12 35.7 2.7 1.41 0.705 1.75 1.23 1.74 1.35 1.52 0.76 1.444
13 38.4 0 Oledge of water '
Total Flow (cfs): 14.141
Total Flow (gpm): 6346.37
Note: USGS 09165000 at Dolores River below Rico, CO
@ 12:30 on 07/16/02 = 7 cfs
projects/rico/2002 Tasks/Task 11-sampling flow meas/flowmeasurements/DR-7llow.xls  07/31/02 DR-7 (7-16-02)




Rico AARCOE0105.00
DR -26 Dolores River between Columbia Seep and Santa Cruz wetlands
Flow Measurements on 7/14/2002 @ 6:40 pm

Personnel: Alan Jewell, Steven Morgenstern

Average A‘,':T;:vge

Distance depth | velocity | velocity | velocity | Average | ygiocity

btw shot | Depth (ft)| btw two |measure-| measure-| measure-| velocity | ptw two
Shot Distance | numbers | atshot | shot#s | ment#1 | ment#2 | ment#3 | of #1-3 | shoti#is Segment
Number (ft) (ft) number (ft) (ft/sec) | (ft/sec) | (ft/sec) | (ft/sec) (ft/sec) Flow (cfs)
1 4 3.5 0 0.375/edge of water 0.00 0.05 0.066
2 7.5 2 0.75 0.475 0.12 0.07 0.11 0.10 0.08 0.079
3 9.5 1.5 0.2 0.1 0.07 0.07 0.06 0.07 0.03 0.005
4 11 2.2 0 0.13 0 0 0 0.00 0.24 0.069
5 13.2 3.3 0.26 0.33 0.49 0.49 0.47 0.48 0.54 0.584
6 16.5 3.5 0.4 0.515 0.59 0.58 0.6 0.59 0.42 0.751
7 20 3 0.63 0.625 0.25 0.26 0.22 0.24 0.28 0.528
8 23 3.5 0.62 0.625 0.3 0.33 0.33 0.32 0.42 0.911
9 26.5 3.5 0.63 0.555 0.48 0.56 0.5 0.51 0.27 0.524
10 30 3.5 0.48 0.5 0.06 0 0.02 0.03 0.10 0.178
11 33.5 3.5 0.52 0.635 0.14 0.25 0.14 0.18 0.60 1.341
12 37 3.5 0.75 0.72 0.98 1.02 1.09 1.03 1.08 2.709
13 40.5 3.5 0.69 0.59 1.13 1.13 1.1 1.12 0.93 1.924
14 44 3 0.49 0.37 0.69 0.83 0.71 0.74 0.58 0.638
15 47 2 0.25 0.125 0.38 0.42 0.42 0.41 0.20 0.051

16 49 0 0]edge of water
Total Flow (cfs): 10.359
Total Flow (gpm):  4649.23
Note: USGS 09165000 at Dolores River below Rico, CO
@ 18:45 on 07/14/02 = 6.5 cfs
projects/rico/2002 Task/flowmeasurements/DR-26flow.xls  07/24/02 DR-26 (7-14-02)




Rico
DR - 27

AARCOE0105.00
Rico Boy/Santa Cruz combined flow
Flow Measurements on 7/17/2002 from 10:10am

— -

Enter known data pairs:

Personnel: Steven Morgenstern, Ana Vargo
Water depth Volume (cubic ft)
from bottom of |(use attached
bucket table) Time (seconds) |Flow (cfs) |Flow (gpm)
Test 1 0.72 0.902 16.82 0.053627 24.068
Test 2 0.72 0.902 16.53 0.054567 24.490
Test 3 0.74 0.903 17.25| 0.052348 23.494
Test 4 0.74 0.903 17.03| 0.053024 23.797
AVG assuming 75% of flow 0.053 23.962
100% Flow assuming 75% of flow 0.07 31.95

captured

Note: Steven Morgenstern thinks this represents 70% of the actual flow
Note: Ana Vargo thinks this represents 75-80% of the actual flow

Note: Used standard 5 gallon bucket (orange)

seconds
Test 1 16.82
Test 2 16.53
Test 3 17.25
Test 4 17.03

projects/rico/2002 Task/Task 11-sampling flow meas/flowmeasurements/DR-27flow.xls  07/31/02

inside
height | diameter
(ft) (ft)
Data 1 ‘8F
Data 2
Query Result
x (sta)] vy (elev)
water w.S.
depth diameter |volume
ft) (ft) (cubic ft)
’ 0.850 0.000
0.854 0.024
0.857 0.049
0.861 0.074
0.864 0.099
0.868 0.125
0.872 0.151
0.875 0.177
0.879 0.203
0.882 0.229
0.886 0.256
0.890 0.283
0.891 0.291
0.893 0.307
0.893 0.310
0.897 0.338
0.900 0.365
0.902 0.379
0.904 0.393
0.908 0.422
0.911 0.450
0.915 0.479
0.918 0.508
0.922 0.537
0.926 0.567

flowrate DR-27(7-17-02)
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Rico AARCOE0105.00
DR-1-SW Dolores River side channel/Columbia Tailings Seep
Upstream Site - doloraes River flow entering the side channel
Flow Measurements on 7/17/2002 @ 12:50 pm
Personnel: Steven Morgenstern, Ana Vargo
Average
. Flow
Distance Average | velocity | velocity | velocity | Average Velocity
btw shot | Depth (ft) (depth btw| measure-| measure-| measure-| velocity | ptw two
Shot | Distance | numbers| atshot | two shot| ment#1 | ment#2 | ment#3 | of #1-3 | shot#s Segment
Number (ft) (ft) number | i#s (ft) (ft/sec) | (ft/sec) | (ft/sec) | (tt/sec) (ft/sec) Flow (cfs)
1 2.25 0.4 0 0.145|edge of water 0.00 -0.03 -0.001
2 2.65 0.45 0.29 0.345 -0.05 -0.05 -0.05 -0.05 -0.03 -0.004
3 3.1 0.4 0.4 0.4 0 -0.01 -0.01 -0.01 -0.01 -0.002
4 3.5 0.4 0.4 0.375 -0.03 -0.01 -0.02 -0.02 -0.03 -0.004
5 3.9 0.4 0.35 0.365 -0.05 -0.02 -0.03 -0.03 -0.02 -0.003
6 4.3 0.4 0.38 0.375 -0.02 -0.01 0.01 -0.01 0.06 0.009
7 4.7 0.4 0.37 0.35 0.11 0.12 0.14 0.12 0.12 0.017
8 5.1 0.4 0.33 0.405 0.11 0.11 0.13 0.12 0.09 0.015
9 5.5 0.4 0.48 0.425 0.06 0.08 0.06 0.07 0.04 0.007
10 5.9 0.1 0.37 0.185 0.03 0.02 0.01 0.02 0.01 0.000
13 6 0 0ledge of water
Total Flow (cfs): 0.033
Note: Channel is really shallow; therefore, the measurement will be questionable Total Flow (gpm): 14.83

Iprojects/rico/2002 task/Task 11-sampling flow meas/flowmeasurements/DR-1-SWilow.xls  07/31/02 DR-1-SW Upstream (7-17-02)




Rico

AARCOEQ105.00

DR-1-SW Dolores River side channel/Columbia Tailings Seep

Downstream Site - flow exiting side channel

Flow Measurements on 7/17/2002 @ 12:40 pm
Personnel: Steven Morgenstern, Ana Vargo

C» C» " » C P CPCrrCcrCrFfrC7LCIrJCIrTCITCIJCIOg @@ C4Ccog oo

Average
Flow
Distance Average | veloclty | velocity | velocity | Average | yejocity '
btw shot | Depth (ft) |depth btw| measure-| measure-| measure-| velocity | ptw two

Shot Distance [ numbers | at shot | two shot| ment#1 | ment#2 | ment#3 | of #1-3 | shotis Segment
Number (ft) (ft) number | #s (ft) (fisec) | (fUsec) | (ft/sec) | (ft/sec) (ft/sec) Flow (cfs)
1 8.4 0.3 0 0.125)edge of water 0.00 0.01 0.000
2 8.7 0.7 0.25 0.225 0 0.02 0.03 0.02 0.03 0.005
3 9.4 0.7 0.2 0.2 0.04 0.05 0.04 0.04 -0.01 -0.002
4 101 0.7 0.2 0.125 -0.07| . -0.06 -0.07 -0.07 -0.03 -0.003
5 10.8 0.7 0.05 0.175 0 0 0 0.00 -0.03 -0.003
6 11.5 0.6 0.3 0.285 -0.05 -0.05 -0.05 -0.05 0.09 0.015
7 12.1 1 0.27 0.31 0.24 0.23 0.22 0.23 0.15 0.046
8 13.1 0.6 0.35 0.315 0.08 0.07 0.05 0.07 0.01 0.003
9 13.7 0.8 0.28 0.24f  -0.05 -0.04 -0.03 -0.04 -0.04 -0.008
10 14.5 1.3 0.2 0.1 -0.04 -0.05 -0.04 -0.04 -0.02 -0.003
11 15.8 1.7 0 0.1 0 0 0 0.00 -0.02 -0.003
12 17.5 0.3 0.2 0.1 -0.03 -0.03 -0.03 -0.03 -0.02 0.000

13 17.8 0 Ofedge of water )
Total Flow (cfs): 0.048
Total Flow (gpm): 21.32

Note: Channel is really shallow; therefore, the measurement will be questionable

projects/rico/2002 Task/flowmeasurements/DR-1-SWilow.xls  07/31/02 DR-1-SW Downstream (7-17-02)
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Rico AARCOQE0105.00
DR-2-SW  Dolores River above Columbia Tailings
Flow Measurements on 7/15/2002 @ 1:40 pm

Personnel: Alan Jewsll, Steven Morgenstern
Average
Average Flow

Distance depth | velocity | velocity | velocity | Average | yejocity

btw shot | Depth (ft)| btw two | measure-| measure-| measure-| velocity | ptw two
Shot Distance | numbers | atshot | shot#s | ment#1 | ment#2 | ment#3 | of #1-3 | shot#s Segment
Number (ft) (ft) number (ft) (fUsec) | (ft/sec) | (ft/sec) | (ft/sec) | (ft/sec) Flow (cfs)
1 6 0.7 0 0.105|edge of water 0.00 -0.03 -0.002
2 6.7 2.3 0.21 0.23 -0.04 -0.05 -0.06 -0.05 -0.05 -0.024
3 9 2 0.25 0.55 -0.09|' -0.03 0 -0.04 0.52 0.574
4 11 2 0.85 1.015 1.11 1.05 1.09 1.08 1.42 2.889
5 13 1 1.18] 1.215 1.73 1.81 1.75 1.76 2.05 2.489
6 14 1 1.25 0.775 2.42 2.19 2.39 2.33 2.10 1.625
7 15 0.4 0.3 0.665 1.72 1.98 1.88 1.86 1.50 0.399
8 15.4 3 1.03 1.055 1.1 1.09 1.24 1.14 0.97 3.081
9 18.4 1.6 1.08 0.995 0.96 0.7 0.75 0.80 0.91 1.454
10 20 2 0.91 0.865 0.97 1.06 1.04 1.02 0.89 1.540
11 22 2 0.82 0.69 0.73 0.74 0.8 0.76 0.51 0.702
12 24 2 0.56 0.4 0.23 0.28 0.27 0.26 0.20 0.159
13 26 2.4 0.24 0.12 0.11 0.14 0.16 0.14 0.07 0.020

14 28.4 0 Oledge of water

Total Flow (cfs): 14.905
Total Flow (gpm): 6689.28

Note: USGS 09165000 at Dolores River below Rico, CO

@ 13:45 on 07/15/02 = 7 cls

projects/rico/2002 Tasks/Task 11 - sampling and flow/flowmeasurements/DR-2-SWflow.xis  07/31/02 DR-2-SW (7-15-02)
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Rico

AARCOEQ0105.00
DR - 4 - SW Dolores River below Silver Swan
Flow Measurements on 7/14/2002 @ 3:10.pm

Personnel: Alan Jewell, Steven Morgenstern

Average A‘,’:T:vge

Distance depth | velocity | velocity | velocity | Average | yejocity

btw shot | Depth (ft)| btw two | measure-| measure-| measure-| velocity | ptw two
Shot Distance | numbers | atshot | shot#s | ment#1 | ment#2 | ment#3 | of #1-3 | shot#s Segment
Number ~(ft) (ft) number (ft) (fsec) | (ft/sec) | (ft/sec) | (f/sec) | (ft/sec) Flow (cfs)
1 6 4.7 0 0.15(edge of water 0.00 0.44 0.308
2 10.7 0.8 0.3 0.4 0.88 0.89 0.85 0.87 0.99 0.315
3 11.5 1.5 0.5 0.66 1.08 1.13 1.08 1.10 1.03 1.020
4 13 1.5 0.82 0.835 0.81 1.06 1.02 0.96 1.23 1.534
5 14.5 1.7 0.85 0.885 1.55 1.39 1.52 1.49 1.41 2.119
6 16.2 1.3 0.92 0.735 1.34 1.34 1.31 1.33 1.63 1.553
7 17.5 1.5 0.55 0.6 1.97 1.8 1.99 1.92 1.32 1.188
8 19 1.5 0.65 0.8 0.74 0.65 0.77 0.72 1.11 1.336
9 20.5 1.5 0.95 1.035 1.63 1.47 1.42 1.51 1.13 1.749
10 22 1.5 1.12 0.95 0.74 0.7 0.8 0.75 0.64 0.905
11 23.5 1.5 0.78 0.815 0.45 0.53 0.59 0.52 0.36 0.440
12 25 1.7 0.85 0.885 0.17 0.19 0.23 0.20 0.35 0.519
13 26.7 1.3 0.92 0.74 0.47 0.52 0.49 0.49 0.61 0.582
14 28 1.5 0.56 0.485 0.75 0.75 0.65 0.72 0.37| 0.266
15 29.5 1.6 0.41 0.31 -0.02 0.01 0.05 0.01 0.01 0.003
16 31.1 0.4 0.21 0.105 -0.01 -0.02 -0.01 -0.01 -0.01 0.000

17 31.5 0 0]edge of water
Total Flow (cfs): 13.836
Total Flow (gpm): 6209.75
Note: USGS 09165000 at Dolores River below Rico, CO
@ 15:15 on 07/14/02 = 7 cfs

projects/rico/2002 Task/Task 11 - sampling and flow meas/flowmeasurements/DR-4-SWilow.xls  07/31/02 DR-4-SW (7-14-02)
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Rico AARCOE0105.00

DR-7-SW Silver Swan adit

Flow Measurements on 7/16/2002 @ 8:00 am
Personnel: Steven Morgenstem, Ana Vargo

width 1.65 Feet
Depth 0.05 Feet

Area of cross-section :
0.0825 Square Feet; assuming rectangular section
0.0413 Square Feet; assuming v-ditch section

0.0619|Square Feet; average cross-section

length of time trial 3.75 Feet
Time Trials Notes
1 5.75 sec center of channel
2 5.91 sec center of channel
3 6.51 sec center of channel
4 10.94 sec west side of channel
5 7.6 sec center of channel
6.4425 sec Average center of channel
0.582072 ft/sec average velocity at surface
cfs 0.036
gpm 16.16

Iprojects/rico/2002 task/flow measurements/DR-7-SWflow.xls  7/30/02
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Rico AARCOE0105.00

DR-9-SW  Rico Boy/Santa Cruz wetiand outlet

Flow Measurements on 7/17/2002 @ approximately 9:00 am
Personnel: Steven Morgenstem, Ana Vargo

The flow is from two channels
East Channel = approximately 75% of flow
West Channel = approximately 25% of flow

NOTE: only measured approximate flow from east channel

Area 1 Area 2 Area 3 Area 4
Width 0.1 0.2 0.3 0.1|Feet
Depth 0.05 0.09 0.05 0.025}Feet
Area 0.005 0.018 0.015 0.0025|Square Feet
Area of cross-section 0.0405 Square Feet
length of time trial 3 Feet
Volume 0.12 Feet®
Time Trials Notes
1 3.22 sec center of channel
2 3.22 sec center of channel
3 4 sec center of channel
4 3.72 sec center of channel
5 3.72 sec center of channel
3.576 sec Average center of channel
East West Total
Channel [Channel |Flow
cfs 0.03 0.01 0.04
lgpm 15.25 4.49 19.74

/projects/rico/2002 task/flow measurements/DR-9-SWilow.xls  08/02/02
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Rico AARCOEQ0105.00

DR-10-SW Rico Boy /Santa Cruz settling pond discharge
Flow Measurements on 7/17/2002 @ 8:00 am

Personnel: Steven Morgenstern, Ana Vargo

The settling pond discharge is dry

The settling pond was approximately 3 feet below crest, draining by seepage

Iprojects/rico/2002 task/Task 11 - sampling and fiow meas/flow measurements/DR-10-SWflow.xls  07/31/02

DR-10-SW(7-17-2002)
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AARCOE0105.00
Silver Creek downstream of Argentine tailings

Rico
SVS-8

Flow Measurements on 7/18/2001 @ 10:05 am

Personnel: Steven Morgenstern, Ana Vargo
Average
Flow

Distance Average | velocity | velocity | velocity | Average | yejocity

btw shot | Depth (ft) |depth btw| measure-| measure-| measure-| velocity | btw two
Shot Distance | numbers | atshot | two shot| ment#1 | ment #2 | ment #3 | of #1-3 | shot#s Segment
Number (ft) (ft) - | number | #s (ft) (fsec) | (f/sec) | (ft/sec) | (ft/sec) | (ft/sec) Flow (cfs)
1 3.1 0.5 0 0.17]edge of water 0.02 0.002
2 3.6 0.4 0.34 0.395 0.04 0.04 0.06 0.05 0.04 0.007
3 4 0.4 0.45 0.415 0.05 0.04 0.03 0.04 0.10 0.017
4 4.4 0.4 0.38 0.44 0.18 0.18 0.14 0.17 0.10 0.017
5 4.8 0.4 0.5 0.53 0.03 0.03 0.02 0.03 0.03 0.005
6 5.2 0.45 0.56 0.575 0.03 0.02 0.02 0.02 0.02 0.004
7 5.65 0.6 0.59 0.58 0.01 0.02 0 0.01 0.27 0.095
8 6.25 0.55 0.57 0.49 0.55 0.53 0.53 0.54 0.46 0.123
9 6.8 0.4 0.41 0.315 0.35 0.39 0.39 0.38 0.48 0.061
10 7.2 0.5 0.22 0.25 0.59 0.58 0.59 0.59 0.32 0.040
11 7.7 1.4 0.28 0.14 0.05 0.06 0.05 0.05 0.03 0.005

21 9.1 0 Oledge of water

Total Flow (cfs): 0.377
Total Filow (gpm): 169.0708

Jprojects/rico/2002 Task/ Task 11 - sampling flow meas/flowmeasurement/svs-Bflow.xls  07/25/02

SV8-8 (7-18-02)
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Rico AARCOE0105.00

SVS-12  Argentine tailings seep at source
Flow Measurements on 7/18/2002 @ 10:30 am
Personnel: Steven Morgenstern, Ana Vargo

3-inch Parshall Flume
used table

0.151t = 0.0527 cfs
23.66 gpm

Iprojects/rico/2002 task/task 11-sampling meas/flowmeasurments/SVS-12flow.xls

SVS-12 (7-18-02)
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Rico AARCOE0105.00
SVS-20 Silver Creek just above confluence with Dolores River
Flow Measurements on 7/18/2002 @ 7:55 am

Personnel: Steven Morgenstern, Ana Vargo
Average
Flow

Distance Average | veloclty | velocity | velocity | Average | yejocity

btw shot | Depth (ft) |depth btw| measure-| measure-] measure-| velocity | ptw two
Shot Distance | numbers | atshot | two shot| ment#1 | ment#2 | ment#3 | of #1-3 | shotis Segment
Number (ft) (ft) number | #s (ft) (f/sec) | (ft/sec) | (ft/sec) | (ft/sec) | (fi/sec) Flow (cfs)
1 1.9 1.2 0 0.09|edge of water 0.03 0.003
2 3.1 0.4 0.18 0.155 0.05 0.05 0.06 0.05 0.03 0.002
3 3.5 0.35 0.13 0.175 0 0 0 0.00 0.12 0.007
4 3.85 0.55 0.22 0.225 0.22 0.29 0.22 0.24 0.22 0.028
5 4.4 0.5 0.23 0.325 0.19 0.24 0.18 0.20 0.29 0.048
6 4.9 0.55 0.42 0.46 0.34 0.37 0.44 0.38 0.28 0.070
7 5.45 0.55 0.5 0.41 0.13 0.18 0.2 0.17 0.09 0.020
8 6 0.5 0.32 0.31 - 0.02 0 0.01 0.01 -0.01 -0.001
9 6.5 0.4 0.3 0.265 -0.02 -0.02 -0.03 <0.02 -0.01 -0.001
10 6.9 1 0.23 0.115 0 0 -0.01 0.00 0.00 0.000

11 7.9 : 0 0Oledge of water

Total Flow (cfs): 0.175
Total Flow (gpm): 78.51

projects/rico/2002 Task/Task 11 - Sampling flow meas/flowmeasurements/svs-20flow.xIs

07/31/02

SV§-20 (7-18-2002)




Cy O [ O O [ o [C» 0T [» > [ [+ Cr Cr 7 CF L3 L3

Rico AARCOEO0105.00
Svs-22 Silver Creek just above Argentine tailings seep
Flow Measurements on 7/18/2002 @ 12:30 pm

Personnel: Steven Morgenstern, Ana Vargo
Average
Flow

Distance Average | velocity | velocity | velocity |. velocity | Average | yejocity

btw shot | Depth (ft) |depth btw| measure-| measure-| measure-| measure-| velocity | ptw two
Shot Distance | numbers | atshot | twoshot| ment#1 | ment#2 | ment#3 | ment#4 | of #1-3 | shot#s Segment
Number (ft) (ft) number | #s (ft (ft/sec) ft/sec) | (ft/sec) | (ft/sec) | (ft/sec) (ft/sec) Flow (cfs)
1 2.3 0.15 0 0.24]edge of water 0.01 0.000
2 2.45 0.25 0.48 0.465 0.02 0.03 0.02 0.02 0.01 0.001
3 2.7 0.75 0.45 0.59 0 -0.01 0 0.00 0.01 0.006
4 3.45 0.55 0.73 0.7 0.04 0.03 0.02 0.03 0.12 0.047
5 4 0.6 0.67 0.625 0.21 0.21 0.22 0.21 0.11 0.042
6 4.6 04 0.58 0.58 0.03 0 0 0.01 0.01 0.003
7 5 0.5 0.58 0.6 0.01 0.02 0.02 0.02 0.01 0.003
8 5.5 0.55 0.62 0.61 0.01 0 0 0.00 0.03 0.011
9 6.05 0.55 0.6 0.69 0.05 0.07 0.06 0.06 0.06 0.022
10 6.6 0.5 0.78 0.785 0.06 0.06 0.05 0.06 0.03 0.010
11 7.1 0.5 0.79 0.77 -0.01 0 -0.01 -0.01 0.01 0.004
12 7.6 1.1 0.75 0.775 0.04 0.02 0.03 0.03 0.03 0.027
13 8.7 0.6 0.8 0.765 0.01 0.02 0.06 0.04 0.03 0.08 0.035
14 9.3 0.5 0.73 0.625 0.13 0.12 0.11 0.12 0.19] 0.058
15 9.8 0.5 0.52 0.46 0.22 0.28 0.25 0.25 0.27 0.061
16 10.3 0.7 0.4 0.325 0.26 0.32 0.26 0.28 0.11 0.026
17 11 0.7 0.25 0.1256 -0.06 -0.05 -0.05 -0.05 -0.03 -0.002

18 11.7 0 0]edge of water

Total Flow (cfs): 0.353
Total Flow (gpm): 158.5207

/projects/rico/2002 Tasks/Task 11 - Sampling Flow Meas/flowmeasurements/svs-22flow.xls  07/31/02 SVS5-22 (7-18-02)




Rico

SVS - 26

AARCOE0105.00

Unknown adit downstream of tramway, southside of Silver Creek
Flow Measurements on 7/19/2002 from 11:45 am

Personnel:  Steven Morgenstern, Ana Vargo
Water depth Volume (cubic ft)
from bottom of [(use attached
bucket table) Time (seconds) |[Flow (cfs) |Flow (gpm)
Test 1 0.55 0.89 184.47 0.0048 2.165
Test 2 0.55 0.89 183.37 0.0049 2.178
Test 3 0.69 0.899 228.32 0.0039 1.767
AVG assuming 98% of flow 0.0045 2.037
100% of the flow assuming 98% of the flow captured 0.0046 2.078
Note: Flow measurement using bucket captured 98% of the flow
Note: Used standard 5 gallon bucket (orange) and funnel
minutes seconds Decimal Minutes |seconds
Test 1 3 4.47 3.07 184.47
Test 2 3 3.37 3.06 183.37
Test 3 3 48.32 3.81 228.32

projects/rico/2002 Task/Task 11-sampling flow meas/flowmeasurements/SVS-26flow.xls 08/02/02

Enter known data pairs:

inside
height | diameter
() ()
Data 1 0 3|
Data 2 18
Query Resuit
x (sta)] vy (elev)
water Ww.S.
depth diameter |volume
(ft) (ft) (cubic ft)
B 0.850 0.000
0.854 0.020
0.857 0.041
0.861 0.061
0.864 0.082
0.868 0.104
0.872 0.125
0.875 0.147
0.879 0.169
0.882 0.191
0.886 0.214
0.890 0.236
0.891 0.243
0.893 0.257
0.893 0.259
0.897 0.283
0.900 0.306
0.902 0.318
0.904 0.330
0.908 0.354
0.911 0.378
0.915 0.403
0.918 0.428
0.922 0.453
0.926 0.478

flowrate SVS-26(7-19-02)
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aboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Quote #:

ACZ #:

CLIENT lNFORMATION :
Name to appear on Repon and Invouce

|seH /A/C. .

Carbon Co -rl
N -?
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“invoice: -}
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- ACZ Laboratorigs,

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Quote #:

CLIENT INFORMATION
Name to appear on Report andTs

SEH, IMC.

Carbon Copy:  Report:

Invoice:

" CHAINof
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2637 MIGPONT DA, Suire
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B= Cr,

C A} y C, F e 4 o -
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. pr ~3 = 77/;’@ /4ol w
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o
[} ..
A
2
L
#

A

Mati‘lx .'SW (Surface Water) GW (Groun& Water) WW(Waste Water) DW (Dnnklng Waterf
Options - sL (Sludge) S0 (Sorl) oL (Oll) Other (Speqrfy) .
8l REMARKS - : SR : 0

|8= Cri Fe FILTERE) W FIELD

24 y M ‘7—5W-—> F/LTER //V LAK ' W/‘M A/o,\ _

. AS,Cr Fe .
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FRMQA021.010008 - o White - Retum with sample. ~ Yellow - Retain for your records.
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ALDZ Laboratories, Inc. . Analytical -
2773 Downhill Drive Steamboat Springs, CO 80487 (800} 334-5493 g AL Report Lk
Steven Morgenstern August 12, 2002

SEH

2637 Midpoint Drive Suite F
Fort Collins, CO 80525

Project: L37682

Steven Morgenstern:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 18, 2002.
This project has been assigned to ACZ's project number, L37682. Please reference this number in all future

inquiries.
All analyses were performed according to ACZ's Quality Assurance Plan, version 9.0. The enclosed results

relate only to the samples received under L37682. Each section of this report has been reviewed and
approved by the appropriate Laboratory Supervisor, or a qualified substitute.

Please assess the enclosed report only in its entirety. ACZ prohibits the reproduction of this report, except in
full, without the written approval of ACZ. ACZ is not responsible for the consequences arising from the use of

a partial report.

All samples and sub-samples associated with this project will be disposed of after September 12, 2002. If the
samples are determined to be hazardous, additional charges apply for disposal (typically less than
$10/sample). if you would like the samples to be held longer than ACZ's stated policy or to be returned,
please contact your Project Manager or Customer Service Representative for further details and associated
costs. ACZ retains analytical reports for five years. Please notify your Project Manager if you have other

needs.

If you have any questions, please contact your Project Manager or Customer Service Representative.

Sue Barkey, Project Manager, has reviewed and accepted this report in its entirety.

REPAD.01.11.00.01 ﬁ,37682: Page 1 of 13




E—LQEGGDSG:’.GC}DDDDDDDU

ABZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

Inorganic Analytical
~ " Results -

SEH ACZ ID: L37682-01
Project ID: AARCOE0105.00.00011 Date Sampled:  07/17/02 09:00
Sample ID: DR-9-SW Date Received: 07/18/02

Sample Matrix:  Surface Water
Metals Analyis

Parameter - -  EPAMethod - . .0 T . _.Result-" Qual = Units. "
Cadmium, dissolved = M200.7 ICP v) mg/L
Calcium, dissolved M200.7 ICP 134 mg/L
Chromium, total M200.8 ICP-MS U mg/L
recoverable

Copper, dissolved M200.8 ICP-MS 0.002 B mg/L
Iron, total recoverable M200.7 ICP 1.69 mg/L
Lead, dissolved M200.8 ICP-MS U mg/L
Magnesium, dissolved M200.7 ICP 219 mg/L
Manganese, dissolved M200.7 ICP 9.060 mg/L
Nickel, dissolved M200.7 ICP ) mg/l.
Selenium, dissolved M200.8 ICP-MS U mg/L
Silver, dissolved M200.8 ICP-MS U mig/L
Zinc, dissolved M200.7 ICP 0.04 B mg/L

Metals Prep

‘MDL PQL . ‘Date .. Analyst
0.003 0.02 08/01/02 23:03 bf

0.2 1 08/01/02 23:03 bf
0.0001 0.0005 08/02/02 7:23 Icj
0.001 0.005 08/02/02 2:24 Icj

0.01 0.05 07/30/02 15:54 bf
0.0005 0.003 08/04/02 5:20 Icj

0.2 1 08/06/02 21:02 kdw
0.005 0.03 08/06/02 21:02 kdw
001 0.05 08/06/02 21:02 kdw

0.003 0.02 08/02/02 2:24 Icj
0.0001 0.0005 08/02/02 2:24 lcj
001 0.05 08/01/0223:03 bf

MDL . PQL:

Parameter” =~ -EPAMethod . - .. " ‘. Result Qual -+ Units’

Total Recoverable M200.2 ICP

07/29/02 11:52 dim

07/31/02 16:36 jb

MDL- -PQL .

Digestion
Total Recoverable M200.2 ICP-MS
Digestion
Wet Chemistry

“_ EPA Method- oL .'Resuit . Qual - Units -
Cyanide, WAD SM4500-CN [-Colorimetric w, U mg/L

distillation _

Hardness as CaCO3 SM23408B - Calculation 425 mg/L
Residue, Filterable M160.1 - Gravimetric 540 mg/L
(TDS) @180C
Residue, Non- M160.2 - Gravimetric 12 B mg/L
Filterable (TSS)
@105C

0.005 0.01 07/25/02 10:33 kb

1 7 08/12/02 8:37 cale
10 20  07/19/02 10:07 Isa

5 20 07/19/02 12:18 Isa

REPIN.01.11.00.01

L.37682: Page2of 13 l




Inorganic Analytical

AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

SEH ACZID: L37682-02
Project ID: AARCOE0105.00.00011 Date Sampled:  07/17/02 10:45
Sample ID: DR-27 Date Received: 07/718/02

Sample Matrix: Surface Water

Metals Analysis
’ "EPA Method ..~ - " .. Resuit - Qual _ Units- . MDL PQL

Arsenic, total M200.8 ICP-MS U mg/L 0.0005 0.003 08/02/02 7:37 Icj
recoverable

Cadmium, dissolved = M200.7 icP U mg/L 0.003 0.02 08/01/02 23:07 bf
Calcium, dissolved M200.7 ICP 306 mg/L 0.2 1 08/01/02 23:07 bf
Chromium, total M200.8 ICP-MS U mg/L 0.0001 0.0005 08/02/02 7:37 Icj
recoverable

Copper, dissolved M200.8 ICP-MS 0.010 mg/L 0.001 0.005 08/02/02 4:50 Icj
fron, Ferric Calculation (Total Fe - Ferrous Fe) U mg/L 0.01 001 08/12/020:00 caic
Iron, total recoverable M200.7 ICP 0.01 B mg/L 0.01 005 08/10/02 15:12 bf
Lead, dissolved M200.8 ICP-MS u mg/L 0.0002 0.001 08/02/02 4:50 Icj
Magnesium, dissolved M200.7 iICP 43.0 mg/L 0.2 1 08/06/02 21:06 kdw
Manganese, dissoived M200.7 ICP 0.086 mg/L 0.005 0.03 08/06/02 21:06 kdw
Mercury, total M1631, Atomic Fluorescence U ug/L 0.0002 0.0005 08/06/02 14:03 Icj
Nickel, dissolved M200.7 ICP v mg/L 0.01 005 08/06/02 21:06 kdw
Selenium, dissolved M200.8 ICP-MS u mg/L 0.003 0.02 08/02/02 4:50 Icj
Silver, dissolved M200.8 ICP-MS u mg/L 0.0001 0.0005 08/02/02 4:50 Icj
Zinc, dissolved M200.7 ICP 0.92 mg/L 0.01 0.05 08/01/02 23:07 bf
Metals Prep

Parameter- - - CEPA Method .- 77 s ‘Resuit . "Qual."" Units - - P ..~ Analyst
Total Recoverable M200.2 ICP 07/31/02 11:52 dim
Digestion

Total Recoverable M200.2 ICP-MS 07/31/02 16:50 jb
Digestion .

Wet Chemistry

Parameter R EPA Method e s - Resuft” - Qual Units _

Cyanide, WAD SM4500-CN |-Colorimetric w/ U mg/L 0.005 0.01 07/25/02 10:34 kb
distillation .

Hardness as CaCO3 SM2340B - Calculation 942 mg/L 1 7 08/12/02 0:00 calc

Iron, Ferrous SM 3500 Fe-D UH mg/L 0.01 005 07/19/02 19:14 wig

Residue, Filterable M160.1 - Gravimetric 1160 mg/L 10 20  07/19/02 10:09 lsa

(TDS) @180C

Residue, Non- M160.2 - Gravimetric 10 B mg/L 5 20 07/19/02 12:22 i{sa

Filterable (TSS)

@105C

Note: Sample was received and analyzed after the holdtime for Ferrous Iron analysis had expired.

REPIN.01.11.00.01
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Inorganic Analytical

ABZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 & ' . ._Resu_l_t_s . .
SEH ACZID: L37682-03

Project ID: AARCOE0105.00.00011 Date Sampled: 07/17/02 11:45
Sample ID: DR-1-SW Date Received:  07/18/02

Sample Matrix:  Surface Water

Metals Analysis

: ‘EPAMethod -~ . .. -Result . Qual - MDL PQL
Arsenic, total M200.8 ICP-MS U mg/L 0.001 0.005 08/02/027:42 Icj
recoverable
Cadmium, dissolved = M200.7 ICP U mg/L 0.003 0.02 08/01/0223:12 bf
Calcium, dissolved M200.7 ICP 86.1 mg/L 0.2 1 08/01/02 23:12 bf
Chromium, total M200.8 ICP-MS v mg/L 0.0002 0.001 08/02/02 7:42 Icj
recoverable
Copper, dissolved M200.8 ICP-MS 0.003 B mg/L 0.001 0.005 08/02/02 4:55 Icj
Iron, Ferric Calculation (Total Fe - Ferrous Fe) U mg/L 0.01 0.01 08/12/02 0:00 calc
Iron, total recoverable MZ200.7 ICP 0.53 mg/L 0.01 0.05 08/10/02 15:16 bf
Lead, dissolved M200.8 ICP-MS U mg/L 0.0002 0.001 08/02/02 4:55 Icj
Magnesium, dissolved M200.7 ICP 10.6 : mg/L 0.2 1 08/06/02 21:20 kdw
Manganese, dissolved M200.7 ICP 0.188 mg/L 0.005 0.03 08/06/02 21:20 kdw
Mercury, total M1631, Atomic Fluorescence U ug/L. 0.0002 0.0005 08/06/02 14:16 Icj
Nickel, dissolved M200.7 ICP U mg/L 0.01 0.05 08/06/0221:20 kdw
Selenium, dissolved  M200.8 ICP-MS U mg/L 0.003 0.02 08/02/02 4:55 Icj
Silver, dissolved M200.8 ICP-MS u mg/L 0.0001 0.0005 08/02/02 4:55 Icj
Zinc, dissolved M200.7 ICP 0.58 mg/L 0.01 0.05 08/01/02 23:12 bf
Metals Prep

. EPAMethod " . . .o Result Qual . : _

Total Recoverable. M200.2 iCP 07/31/02 12:12 dim
Digestion
Total Recoverable M200.2 ICP-MS 07/31/02 17:03 jb
Digestion
Wet Chemistry

Parameter EPA Method - e Result -0 CQuall v

Cyanide, WAD SM4500-CN |-Colorimetric w/ U mg/L 0.005 0.01 07/25/02 10:36 kb
distillation

Hardness as CaC0O3 SM2340B - Calculation 259 mg/L 1 7 08/12/02 0:00 calc

Iron, Ferrous SM 3500 Fe-D 0.02 BH mg/L 0.01 0.05 07/19/02 19:21 wifg

Residue, Filterable M160.1 - Gravimetric 340 mg/L. 10 20 07/19/02 10:12 Isa

(TDS) @180C

Residue, Non- M160.2 - Gravimetric 10 B mg/L 5 20 07/19/02 12:26 Isa

Filterable (TSS)

@105C

Note: Sample was received and analyzed after the holdtime for Ferrous Iron analysis had expired.

REPIN.01.11.00.01
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AEZ Laboratories, Inc.

Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 A Rest_'l_ts'_ sl
SEH ACZ ID: L37682-04
Project ID: AARCOE0105.00.00011 Date Sampled: 07/17/02 13:45
Sample ID: SVs-20 ' Date Received: 07/18/02
Sample Matrix: Surface Water
Metals Analysis

Parameter .~ -~ EPAMethod .~ "'Result ' ‘Qual . Units.

> S . MDL - PQL:
Mercury, total M1631, Atomic Fluorescence u ug/L 0.0002 0.0005 08/06/02 14:25 I

- Date Analyst

REPIN.01.11.00.01
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AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

Inorganic Analytical

SEH
Project iD: AARCOE0105.00.00011
Sample ID: DR-25

ACZID: L37682-05
Date Sampled:  07/17/02 14:45
Date Received:  07/18/02
Sample Matrix: Surface Water

Metals Analysis
. EPA Method - . -7 © . -Result - Quaf

Mercury, total M1631, Atomic Fluorescence U

. "Units MDL PQL - - 'Date " Analyst

ug/l. 0.0002 0.0005 08/06/02 14:30 Icj

REPIN.01.11.00.01
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AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

Inorganic Analytical
o Results .

SEH ACZID: L37682-06
Project ID: AARCOE0105.00.00011 Date Sampled:  07/17/02 14:36
Sample ID: SVS-12 Date Received:  07/18/02

Sample Matrix:  Surface Water
Metals Analysis

_ EPA Method _
Mercury, total M1631, Atomic Fluorescence

Result  Qual . Units - MDL  PQL - Date Analyst]}
U ugl  0.0002 0.0005 08/06/02 14:34 Icj

REPIN.01.11.00.01
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Inorganic Analytical
- 'Results

AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

SEH ACZID: L37682-07
Project ID: AARCOE0105.00.00011 Date Sampled: 07/17/02 14:57
Sample ID: DR-24 Date Received: 07/18/02

Sample Matrix:  Surface Water

Metals Analysis
Parameter -

" EPAMethod = - ;. _ .Result _.‘Qual: = Units.  MDL  PQL Date Analyst
M1631, Atomic Fluorescence u ug/L 0.0002 0.0005 08/06/02 14:48 Iej

Mercury, total

REPIN.01.11.00.01
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ACZ Laboratories, Inc. ~* Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493. S Reference ‘

Report Header Explanations™ -~ - . »vi 10 0
Balch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper fimit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PaL Practical Quantitation Limit, typically 5 times the MDL.

Qc True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)
Sample Value of the Sample of interest

QC Sample Types : o L . T N R RN
AS Analytical Spike (Post Digestion) LFM Laboratory Fortified Matrix
ASD Analytical Spike (Post Digestion) Duplicate LFMD Laboratory Fortified Matrix Duplicate
DuUP Sample Duplicate LRB Laboratory Reagent Blank
LCSS Laboratory Control Sample - Soit MS/MSD Matrix Spike/Matrix Spike Duplicate
Lcsw Laboratory Control Sample - Water PBS Prep Blank - Soil
LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Samplé Type Explanations - . . : e _
Blanks Verifies that there is no or minimal contamination in the prep method procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.
Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual) -~ o o Taosoo -
Analyte concentration detected at a value between MDL and PQL.
Analysis exceeded method hold time. pH is a field test with an immediate hold time.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Relative Percent Difference (RPD) accepted because sample concentrations are less than 10x the MDL.
Analyte was analyzed for but not detected at the indicated MDL

High blank data accepted because sample concentration is 10 times higher than blank concentration

Poor recovery for Silver quality control is accepted because Silver often precipitates with Chloride.

Quality control sample is out of control.

NXs<cHaI®

Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

Q) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement 1, May 1994.
(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update Ill, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comments - S B : R R : I
(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.
2 Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.
(3) Animal matrices for Inorganic analyses are reported on an "as received"” basis.

REPIN03.11.00.01
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D AE‘.Z Laboratories, Inc.

‘ D 2773 Downbill Drive Steamboat Springs, CO 80487 (800) 334-5493 e Recelpt
SEH ' ACZ Project ID: L37682
AARCOE(105.00.00011 Date Received: 7/18/02
U Received By: TONYA

“Reselpt Vsification:  +, & 5 iy

YES NO NA

1) Does this project require special handling procedures such as CLP protoco]?

2) Are the custody seals on the cooler intact?

3) Are the custody seals on the sample containers intact?

4) Is there a Chain of Custody or other directive shlppmg papers present?
5) Is the Chain of Custody complete?

6) Is the Chain of Custody in agreement with the samples received?

7) Is there enough sample for all requested analyses?
8) Are all samples within holding times for requested analyses?

9) Were all sample containers received intact?

< | <] 2] 2] 2] <] <2

10) Are the temperature blanks present?

11) Are the trip blanks (VOA and/or Cyanide) present?

12) Are samples requiring no headspace, headspace free?

13) Do the samples that require a Foreign Soils Permit have one?

| Exceptions: If you answered 10 to any of the above questions, please deséribe: -

N/A

Contact (For any discrepancies, the client must be contactedy . .t ol el e

NA

Shipping Containers . = = =7

Cooler Id Temp (°C) | Rad (uR/hr)
ACZ 8.7 12

SAMPLES MARKED AS 'NO' WERE pH=6 - ADDED 2mL NaOH RESULTING IN A pH=2.

REPAD.03.11.00.01

D.EEQDQDBCZBSEZE:}S

L37682: Page 10 of 13 |




[

ACZ Laboratories, Inc. -~ Sample

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Recelpt B
SEH ACZ Project ID: 137682
AARCOE0105.00.00011 Date Received: 7/18/02

Received By: TONYA

Sample Container Pressrvation

SAMPLE CLIENTID R<2 | G<2 | Y<2 |YG<2| B<2 |BG<2| O0<2 [T>12 | P>12 | NA | RAD
L37682-01 DR-9-SW N Y Y

L37682-02 DR-27 Y Y Y

L37682-03 DR-1-SW N Y Y

L37682-04 SVs-20 0
137682-05 DR-25 0
L37682-06 SVs-12 o
L37682-07 DR-24 o

C» O[O CRPCCPCOCPCOCPOCECCPOC T T

-

REPAD.03.11.00.01
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AGZ Laboratories, Inc.

2773 Downhill Drive Steamboal Springs, CO 80487 (800) 334-5493

Quote #:
CLIENT INFORMATION

SEH , 1ve.

Name to appear on Report and lnvoice

2637 MIBPNVT DR, Suive =

| é,fr CoLL/ING, o

Fos2$

ACZ #: Lj,}ég 2/

Carbon Copy

Report.

CHAIN of -
CUSTODY

Invoice:

Attn: S, AW&EW// ter. YPY-36// Attn: Tel:
Emait: S HOR LEAL 733’//@! Sl C.cOP7  Email:
Client Project name and/or PO#:
R1¢co/37; Lovls powos 2 S\H %% N
ARRO € 010K 50. 000 /1 s o@Rat s N x
Shipp_lng Company: S ,‘2 S E‘E 9 % " \{ 3
raclung#: _ o ;5 \¥§€E‘§ v TE
| SAMPLEIDENTIFICATION - DATE:TIME °  Matrix enategl | §
DR—fo— St ——TIrrOr Sy W | K A
DA 49 - S W 7-/7-01_ 090 SW | S| X |4 | B
b~ 27 i/ j0ys] sw| 6 | X |A|C XX
pa- |- Sw Wpafor :yslew | SIX A [C XX
SyS- 20 Yrbfor Brys| S W $%S
DR-2LS Yrfor (9:90]S W X
Svg~r11L 747/01 19:3( SW )(
DR-2Y 7,57/“ 157 I X

REMARKS .-

BCrfc

C= AJ’J (r, Fe

S‘IEVE/'//I(OI{ GEMSTEAN

A=Cd, Cu, Pb, Win, V3, Se, A, 24

RELINQUISHED BY: L

Yerfo
A4

. DATETIME .~ ' -

152000

Matrix |SW (Surface Water) - GW {Ground Water) - WW (Waste Water) - DW (Drinking Water)
Options |SL (Sludge) SO (Sou) OL (0|l) Other (Specrfy) _

'RECEIVEDBY: *. & .

DATETIME XX

oi//f%z /6 30

L%

Of

FRMQA021.01.00.03

White - Retum with sample.

Yellow - Retain for your records.

L37682: Page 12 of 13 |
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TABLE 2
Analytical Procedures Summary

B

Parameter Detection Limit Method
Field Parameters

pH (s.u.) --- EPA 150.1
Temperature (°C) --- Standard Method 2550
Conductivity (imhos/cm) --- EPA 120.1
Alkalinity (mg/L as CaCO,) 5 mg/L EPA 310.1
General Parameters

Hardness (mg/L as CaCO;) 1 mg/L - EPA 6010/130.2
Total Dissolved Solids (mg/L as TDS) 10 mg/L EPA 160.1
Total Suspended Solids (mg/L-as TSS) 5 mg/L EPA 160.2
Trace Metals

Arsenic (ug/L as As) 0.5 pg/L ICP-MS
Chromium (pg/L as Cr) .05 pg/L ICP-MS
Cadmium (pg/L as Cd) 3 ug/L ICP
Copper (ug/L as Cu) 0.5 pg/L ICP-MS
Cyanide (ug/L as CN) 5-10 pg/L Low-level WAD
Iron (pg/L as Fe) 10 pg/L ICP.

Lead (pg/L as Pb) 0.1 pg/L. ICP-MS
Manganese (pg/L as Mn) 5ug/L ICp
Mercury (pug/L as Hg) 0.000020 pg/L EPA-1631
Nickel (ug/L as Ni) - . 10pgL ICP
Sclenium (ng/L as Se) 1.5pg/L ICP-MS
Silver (ug/L as Ag) 0.05 pg/L ICP-MS
Zinc (pg/L as Zn) 10 pg/L ICP

5.0 Flow Measurement Methods

Discharge measurements will be conducted in accordance with the measurement procedures

used for the Rico site remediation as well as USGS standard discharge measurement procedures.

Flows will be measured by one of three methods (1) a Marsh-McBimey Model 2000 portable flow
meter, (2) Parshall flume, or (3) volumetric procedure using a 5-gallon bucket.

5

CAWINNT\PROFILES\CARRIEE.QOO\TE -

MPORARY INTERNET

FILES\OLK7TRSAMPLING PLAN.DOC

1.37682: Page 13 of 13
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. Analytical -~
- .;;; : ""Report

ABZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Steven Morgenstemn August 15, 2002
SEH

2637 Midpoint Drive Suite F

Fort Collins, CO 80525

Project: L37692

Steven Morgenstem:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 19, 2002.
This project has been assigned to ACZ's project number, L37692. Please reference this number in all future

inquiries.
All analyses were performed according to ACZ's Quality Assurance Plan, version 9.0. The enclosed results

relate only to the samples received under L37692. Each section of this report has been reviewed and
approved by the appropriate Laboratory Supervisor, or a qualified substitute.

Please assess the enclosed report only in its entirety. ACZ prohibits the reproduction of this report, except in
full, without the written approval of ACZ. ACZ is not responsible for the consequences arising from the use of
a partial report.

All samples and sub-samples associated with this project will be disposed of after September 15, 2002. If the
samples are determined to be hazardous, additional charges apply for disposal (typically less than
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be returned,
please contact your Project Manager or Customer Service Representative for further details and associated
costs. ACZ retains analytical reports for five years. Please notify your Project Manager if you have other

needs.

If you have any questions, please contact your Project Manager or Customer Service Representative.

Sue Barkey, Project Manager, has reviewed and accepted this report in its entiréty.

‘REPAD.01.11.00.01
REPAD 1.37692: Page 1 0of 16
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AI:Z Laboratories, Inc. '..fi{fi ‘  Case

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 : ~ Narrative

SEH August 15, 2002
Project: L37692

Sample Receipt =

ACZ Laboratories, Inc. (ACZ) received 10 samples from SEH on July 19, 2002. The samples were received in good
condition. Upon receipt, the sample custodian removed the samples from the cooler, inspected the contents, and logged the
samples into ACZ's computerized Laboratory Information Management System (LIMS). The samples were assigned ACZ
LIMS project number L37692. The custodian verified the sample information entered into the computer against the chain of
custody (COC) forms and sample bottie labels.

Holding Times

All analyses were performed within EPA recommended holding times except for the following:

1. The Ferrous Iron samples were received with too little remaining time to analyze them within the hold time of 24 hours.
However, they were analyzed on the day received, 07/19/02.

Sample Analysis

These samples were analyzed for inorganic parameters. The individual methods are referenced on both, the ACZ invoice
and the analytical reports. The following anomalies were identified during the analysis of these samples:

1. Total Recoverable Iron was not analyzed for on sample L37692-07. The proper sub-sample was not received (red dot
bottle preserved with nitric acid).

REPAD.02.11.00.01 - 1L37692: Page?2of 16
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Inorganic Analytical

AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 o : ReSUI__tS"_' : _ =
SEH ACZ ID: L37692-01
Project ID: AARCOE 0105.00.00011 Date Sampled: 07/17/02 17:50
Sample 1D: DR-2 Date Received:  07/19/02

Sample Matrix:  Surface Water
Metals Analysis

EPA Method - . - S Result 0 Qual MDL "PQL - Date Analyst

Cadmium, dissolved  M200.7 ICP U mg/L 0.003 0.02 08/02/02 23:09 bf
Calcium, dissolved M200.7 ICP 73.3 mg/L 0.2 1 08/02/02 2309 bf
Chromium, total M200.8 ICP-MS 0.0001 B mg/L 0.0001 0.0005 08/02/Q2 7:47 Icj
recoverable

Copper, dissolved M200.8 ICP-MS 0.002 B mg/L 0.001 0.005 08/02/02 5:00 Icj
Iron, total recoverable M200.7 ICP 0.09 mg/L 0.01 0.05 08/10/02 15:20 bf
Lead, dissolved M200.8 ICP-MS 0.0003 B mg/L 0.0002 0.001 08/02/02 5:00 Icj
Magnesium, dissolved M200.7 ICP 9.3 mg/L 0.2 1 08/02/02 23:09 bf
Manganese, dissolved M200.7 ICP 0.307 mg/L 0.005 0.03 08/02/02 23:09 bf
Nickel, dissolved M200.7 ICP U mg/L 0.01 0.05 08/02/0223:09 bf
Selenium, dissolved  M200.8 ICP-MS v mg/L 0.003 0.02 08/02/025:00 Icj
Silver, dissolved M200.8 ICP-MS U mg/L 0.0001 0.0005 08/02/02 5:00 Igj
Zinc, dissolved M200.7 ICP 0.02 B mg/L 0.01 005 08/02/0223:09 bf

Metals Prep

. EPA Method . Result . " Qual: .MDL -PQL’

Total Recoverable M200.2 ICP-MS 07/31/02 17:17 jb
Digestion

Total Recoverable M200.2 ICP 07/31/02 12:31 dim
Digestion

Wet Chemistry

CEPAMethod - . - Result o Qualco -

Parameter .. MDL. PQL "

Cyanide, WAD SM4500-CN I-Colorimetric w/ U mg/L 0.005 0.01 07/25/02 10:37 kb
_ distillation :

Hardness as CaCO3 SM2340B - Calculation 221 mg/L 1 7 08/14/02 0:00 calc

Residue, Filterable M160.1 - Gravimetric 240 mg/L 10 20 07/19/02 14:47 Isa

(TDS) @180C

Residue, Non- M160.2 - Gravimetric 10 B mg/L 5 20 07/19/02 12:55 Isa

Filterable (TSS)
@105C

REPIN.01.11.00.01
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AI:Z Laboratories, Inc.

Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUIts
SEH ACZID: L37692-02
Project 1D: AARCOE 0105.00.00011 Date Sampled:  07/18/02 08:30
Sample ID: SVS-20 Date Received:  07/19/02

Sample Matrix:  Surface Water
Metas Analysis

Parameter - EPA Method

Cadmium, dissolved  M200.7 ICP

Calcium, dissolved M200.7 ICP
Chromium, total M200.8 ICP-MS
recoverable

Copper, dissolved M200.8 ICP-MS

Iron, total recoverable M200.7 ICP
Lead, dissolved M200.8 ICP-MS
Magnesium, dissolved M200.7 ICP
Manganese, dissolved M200.7 ICP

Nickel, dissolved M200.7 ICP
Selenium, dissolved M200.8 ICP-MS
Silver, dissolved M200.8 ICP-MS
Zinc, dissolved M200.7 ICP

Metals Prep

Parameter = --EPA Method -

" “Result © Units . . - MDL

PQL - Date Analyst

0.004 B mglL 0.003 002 08/02/02 23:25 bf
119 mg/L 02 1  08/02/0223:25 bf
U mg/L  0.00010.0005 08/02/02 7:52 Icj

0.002 B mgiL 0.001 0.005 08/02/02 5:04 icj
0.01 B mg/L 0.01 005 08/10/02 20:21 bf
0.0005 B mglL  0.0002 0.001 08/02/02 5:04 icj
13.3 mg/L 02 1  08/02/0223:25 bf
0.012 B mgiL 0.005 0.03 08/02/02 23:25 bf
u gL 001 005 08/02/0223:25 bf

U mg/L 0003 002 08/02/025:04 Icj

U mg/L  0.00010.0005 08/02/02 5:04 Icj

0.05 08/02/02 23:25 bf

0.47 mg/L 0.01

~Units - MDL -

PQL

Total Recoverable M200.2 ICP-MS
Digestion

Total Recoverable M200.2 ICP
Digestion

Wet Chemistry

" EPA Method

Parameter
Cyanide, WAD

: distiliation
Hardness as CaC0O3 SM2340B - Calculation
Residue, Filterable M160.1 - Gravimetric
(TDS) @180C
Residue, Non-

Filterable (TSS)
@105C

M160.2 - Gravimetric

- Result . - Qual’

SM4500-CN |-Colorimetric w/

Units . MDL -

v mg/L 0.005
352 mg/L 1
420 mg/L. 10
U mg/L 5

07/31/02 17:30 jo

07/31/02 9:57 dim

PaL .
0.01  07/25/02 10:37 kb

7 08/14/02 0:00 calc
20 07/19/02 14:50 Isa

20 07/19/0212:59  Isa

REPIN.01.11.00.01
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AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

SEH
Project ID:
Sample ID:

AARCOE 0105.00.00011
SVvS-8

- Results
ACZID: L37692-03
Date Sampled: 07/18/02 09:35
Date Received: 07/19/02
Sample Matrix:  Surface Water

Inorganic Analytical

Metals Analysis
Parameter-" S
Cadmium, dissolved
Calcium, dissolved
Chromium, total
recoverable

Copper, dissolved
Iron, total recoverable
Lead, dissolved
Magnesium, dissolved
Manganese, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved

Zinc, dissolved

Metals Prep
Parameter - -
Total Recoverable
Digestion

Total Recoverable
Digestion

Wet Chemistry
Parameter .~

Cyanide, WAD

Hardness as CaCO3
Residue, Filterable
(TDS) @180C
Residue, Non-

Filterable (TSS)
@105C

EPA Method

M200.7 ICP
M200.7 ICP
M200.8 ICP-MS

M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP

EPA Nethod i
M200.2 ICP-MS

M200.2 ICP

" EPA Method
SMA500-CN {-Colorimetric w/

distillation
SM23408 - Calculation
M160.1 - Gravimetric

M160.2 - Gravimetric

"~ Result

0.003
107
0.0001

0.002
0.09

15.0

0.648

0.94

" Resuit

Result

329
370

 Qual

B mg/L
mg/L
B mg/L.
B mg/L
mg/L.
U mg/L.
mg/L
mg/L
U © mg/L
U mg/L
U mg/l.
mg/L

“Qual

Qual .- Units

U mg/L
mg/L
mg/L

B mg/L

‘MDL - PQL
0.003  0.02
0.2 1
0.0001 0.0005

0.001 0.005
0.01 0.05
0.0002 0.001
0.2 1
0.005 0.03
0.01 0.05
0.003 0.02
0.0001 0.0005
0.01 0.05

_ MDL- PQL

-~ MDL - PQL

0.005 0.01
1 7
10 20
5 20

Date
08/02/02 23:29
08/02/02 23:29

08/02/02 7:56

08/02/02 5:19
08/10/02 15:35
08/02/02 5:19
08/02/02 23:29
08/02/02 23:29
08/02/02 23:29
08/02/02 5:19
08/02/02 5:19
06/02/02 23:29

07/31/02 17:43

07/31/02 13:28

07/25/02 10:38

08/14/02 0:00

07/19/02 14:57

07/20/02 17:05

"Analyst

bf
bf
Icj

Icj
bf
Icj

calc
Isa

wig

REPIN.01.11.00.01
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AGZ Laboratories, Iné.

Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 - _Results -
SEH ACZ ID: L37692-04
Project ID: AARCOE 0105.00.00011 Date Sampled:  07/18/02 11:00
Sample ID: SVS-12 Date Received: 07/19/02

Sample Matrix:  Surface Water
Metals Analysis

Parameter
Arsenic, total
recoverable
Cadmium, dissolved
Calcium, dissolved

Chromium, total
recoverable

Copper, dissolved
Iron, Ferric

Iron, total recoverable
Lead, dissolved
Magnesium, dissolved
Manganese, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved

Zinc, dissolved

Metals Prep

Parameter - -
Total Recoverable
Digestion

Total Recoverable
Digestion

Wet Chemistry
Parameter ©: .
Acidity as CaCO3
Cyanide, WAD

Hardness as CaCO3
Iron, Ferrous

Residue, Filterable
(TDS) @180C
Residue, Non-
Filterable (TSS)
@105¢C

Sulfate

~EPA Method .

'EPA Method
M200.8 ICP-MS

M200.7 ICP
M200.7 ICP
M200.8 ICP-MS

M200.8 ICP-MS

Calculation (TR Fe - Ferrous Fe)
M200.7 ICP

M200.8 ICP-MS

M200.7 ICP

M200.7 ICP

M200.7 ICP

M200.8 ICP-MS

M200.8 ICP-MS

M200.7 ICP

EPA Method

M200.2 ICP-MS

M200.2 ICP

SM2310B - Titration
SM4500-CN I-Colorimetric w/
distillation

S$M2340B - Calculation

SM 3500 Fe-D

M160.1 - Gravimetric

M160.2 - Gravimetric

M375.3 - Gravimetric

Result -

0.0008

0.004
232

0.002
27
5.78
0.0017
415
7.200
0.02

6.11

.Result -

. Result

751
3.0
1010

560

" Units

B mg/L
B mg/L
mg/L
U mg/L
B mg/lL
mg/L
mg/L
mg/L
mg/L
mg/L
B mg/L
U mg/L
u mg/L
mg/L

. Qual .

Qual
) mg/L
U mg/L
mg/L
H mg/L
mg/L
B mg/L
mg/L

mMDL. PQL
0.0005 0.003

0.003 0.02
0.2 1
0.0001 0.0005

0.001 0.005
0.1 0.1
0.01 0.05
0.0002 0.001
0.2 1
0.005 0.03
0.01 0.05
0.003 0.02
0.0001 0.0005
0.01 0.05

“MDL . PQL .

.MDL PQL -
2 10
0.005 0.01
1 7
01 05
10 20
5 20
10 20

... Date
08/02/02 8:01

08/06/02 21:24
08/02/02 23:41
08/02/02 8:01

08/02/02 5:33
08/14/02 0:00
08/07/02 20:51
08/02/02 5:33
08/02/02 23:41
08/02/02 23:41
08/06/02 21:24
08/02/02 5:33
08/02/02 5:33
08/02/02 23:41

07/31/02 17:57

07/31/02 13:48

07/22/02 13:11
07/25/02 10:40

08/14/02 0:00
07/19/02 19:29
07/22/02 9:45

07/20/02 17:08

07/19/02 16:42

Note: Sample was received and analyzed after the holdtime for Ferrous lron analysis had expired.

-GENS

Icj

kdw
bf
Icj

Icj
calc

Icj

calc
wig
Isa

wig

ey

REPIN.01.11.00.01
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Inorganic Analytical

AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 s ‘Results N
SEH ACZID: L37692-05

Project ID: AARCOE 0105.00.00011 Date Sampled:  07/18/02 10:45

Sample ID: DR-24 Date Received:  07/19/02

Sample Matrix:  Surface Water

Metals Analysis .
Parameter - EPA Method - ..Resuit : - Qual ... -MDL PQL - Date.

Arsenic, total M200.8 ICP-MS 0.0008 B mg/L 0.0005 0.003 08/02/02 8:05 lcj

recoverable

Cadmium, dissolved = M200.7 ICP U mg/L 0.003 0.02 08/02/02 23:45 bf
Caicium, dissolved M200.7 ICP 239 mg/L 0.2 1 08/02/02 23:45 bf
Chromium, total M200.8 ICP-MS U mg/L 0.0001 0.0005 08/02/02 8:05 Icj
recoverable

Caopper, dissolved M200.8 ICP-MS 0.001 B mg/L 0.001 0.005 08/03/02 23:22 Icj
{ron, Ferric Calculation (T R Fe - Ferrous Fe) 23 mg/L 0.1 0.1 08/14/02 0:00 calc
iron, total recoverable M200.7 ICP 5.42 mg/L 0.01 005 08/07/0221:04 bf
Lead, dissolved M200.8 ICP-MS 0.0011 mg/L 0.0002 0.001 08/03/02 23:22 Icj
Magnesium, dissolved M200.7 ICP 433 mg/L 0.2 1 08/02/02 23:45 bf
Manganese, dissolved M200.7 ICP 7.520 mg/l 0.005 0.03 08/02/02 23:45 bf
Nickel, dissolved M200.7 ICP U mg/L. 0.01 0.05 08/02/02 23:45 bf
Selenium, dissolved  M200.8 ICP-MS U mg/L 0.003 0.02 08/03/02 23:22 Icj
Silver, dissolved M200.8 ICP-MS U mg/l 0.0001 0.0005 08/03/02 23:22 Icj
Zinc, dissolved M200.7 ICP 6.22 mg/L 0.01 0.05 08/02/02 23:45 bf
Metals Prep

Parametér .~ . © . EPAMethed - . - .- . " -Result  Qual: - -Units MDL -PQL |

Total Recoverable M200.2 ICP 07/31/02 14.07 dim
Digestion

Total Recoverable M200.2 ICP-MS 07/31/02 18:10 jb
Digestion

Wet Chemistry

Parameter - EPAMethod . - ..+ Result’ . Qual - Date Analyst

Acidity as CaCO3 SM23108 - Titration u mg/L 2 10 07/22/02 14:07 ecr

Cyanide, WAD SM4500-CN I-Colorimetric w/ U mg/L 0.005 0.01 07/25/02 10:41 kb
distillation

Hardness as CaC0O3 SM2340B - Calculation 775 mg/L 1 7 08/14/02 0:00 cale

lron, Ferrous SM 3500 Fe-D 3.1 H mg/L 0.1 0.5 07/19/02 19:36 wig

Residue, Filterable M160.1 - Gravimetric 1020 mg/L 10 20 07/22/02 9:46 isa

(TDS) @180C

Residue, Non- M160.2 - Gravimetric 10 B mg/L 5 20  07/20/02 17:10 wig

Filterable (TSS)

@105C

Sulfate M375.3 - Gravimetric 560 mg/L 10 20  07/19/02 16:46 ey

Note: Sample was received and analyzed after the holdtime for Ferrous Iron analysis had expired.

REPIN.01.11.00.01
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Inorganic Analytical
~+ Results =

AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

SEH ACZ ID: L37692-06
Project ID: AARCOE 0105.00.00011 Date Sampled: 07/18/02 11:30
Sample ID: DR-25 Date Received:  07/19/02

Sample Matrix:  Surface Water
Metals Analysis

-EPA Method . Josolo Result Units MDL- - PQL - " Date

Arsenic, total M200.8 ICP-MS U mg/L 0.0005 0.063 08/02/02 8:10 Icj
recoverable

Cadmium, dissolved  M200.7 ICP u mg/l 0.003 0.02 08/02/02 23:49 bf
Calcium, dissolved M200.7 ICP V) mg/L 0.2 1 08/02/02 23:49 bf
Chromium, total M200.8 ICP-MS 0.0009 mg/L 0.0001 0.0005 08/02/02 8:10 Icj
recoverable

Copper, dissolved M200.8 ICP-MS U mg/L 0.001 0.005 08/03/02 23:27 lcj
Iron, Ferric Calculation (TR Fe - Ferrous Fe) U mg/L 0.01 0.01 08/14/02 0:00 calc
Iron, total recoverable M200.7 ICP U mg/L 0.01 0.05 08/10/02 15:38 bf
Lead, dissolved M200.8 ICP-MS v) mg/L 0.0002 0.001 08/03/02 23:27 Icj
Magnesium, dissolved M200.7 ICP U mg/L 0.2 1 08/02/02 23:49 bf
Manganese, dissolved M200.7 ICP U mg/L 0.005 0.03 08/02/02 23:49 bf
Nickel, dissolved M200.7 ICP ) mg/L 0.01 0.05 08/02/02 23:49 bf
Selenium, dissolved ~ M200.8 ICP-MS U mg/L 0.003 0.02 08/03/02 23:27 Icj
Silver, dissolved M200.8 ICP-MS U mg/L 0.0001 0.0005 08/03/02 23:27 Icj
Zinc, dissolved M200.7 ICP 0.01 B mg/L '0.01 0.05 08/02/02 23:49 bf

Metals Prep

~.. EPA Method

Result

Units -

Total Recoverable M200.2 ICP-MS 07/31/02 18:24 jb
Digestion
Total Recoverable M200.2 ICP 07/31/02 14:26 dim

Digestion

Wet Chemistry

_ L0 EPA Method R Result - .~ Qual . Units’ MDL .
Acidity as CaCO3 SM2310B - Titration 10 B mg/L 2 10  07/22/02 14:35 ecr
Cyanide, WAD SM4500-CN |-Colorimetric w/ U mg/L 0.005 0.01 07/25/02 10:42 kb

distillation

Hardness as CaC0O3 SM2340B - Calculation n/a mg/L 1 7 08/14/02 0:00 calc
lron, Ferrous SM 3500 Fe-D UH mg/L 0.01 0.05 07/19/02 19:43 wig
Residue, Filterable M160.1 - Gravimetric U mg/l. 10 20 07/22/02 9:48 Isa
(TDS) @180C
Residue, Non- M160.2 - Gravimetric U mgl/L 5 20 07/20/02 17:13 wfg
Filterable (TSS)
@105C
Sulfate M375.3 - Gravimetric (3] mg/L 10 20  07/19/02 16:50 ey

Note: Sample was received and analyzed after the holdtime for Ferrous Iron analysis had expired.

REPIN.01.11.00.01
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Inorganic Analytical

AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 L Results S
SEH ACZ ID: L37692-07

Project ID: AARCOE 0105.00.00011 Date Sampled:  07/18/02 09:25
Sample ID: DR-7-SW Date Received:  07/19/02

Sample Matrix:  Surface Water

Wet Chemistry

Parameter- -, = . . EPA Method’ ) " “Resuit - Qual Units - “MDL . PQL ‘.. Date " ' . Analyst
Iron, Ferrous SM 3500 Fe-D 8.2 H mg/L 0.1 05 07/19/02 19:50 wig
Lab Filtration SM 3030 B 07/19/02 15:00 Isa
La? _Filtration & SM 3030 B 07/23/02 23:07 ey
Acidification

Note: Sample was received and analyzed after the holdtime for Ferrous Iron analysis had expired.

REPIN.01.11.00.01
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Inorganic Analytical

AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 R ’  RéS_lllt_S» s
SEH _ ACZ ID: L37692-08
Project ID: AARCOE 0105.00.00011 Date Sampled:  07/18/02 12:50
Sample ID: Svs-22 Date Received: 07/19/02

Sample Matrix: Surface Water
Metals Analysis

EPA Method ‘ “Result. - . Qual - "UUMDL . PQL T . Date - Analyst

Parameter

Cadmium, dissolved  M200.7 ICP 0.004 B mg/L 0.003 0.02 08/02/02 23:53 bf
Calcium, dissolved M200.7 ICP 494 mg/L 0.2 1 08/02/02 2353 bf
Chromium, total M200.8 ICP-MS U mg/L 0.0001 0.0005 08/02/02 8:15 Icj
recoverable

Copper, dissolved M200.8 ICP-MS 0.002 B mg/L 0.001 0.005 08/03/02 23:43 lcj
Iron, total recoverable M200.7 ICP V) mg/L 0.01 0.05 08/10/02 15:42 bf
Lead, dissolved M200.8 ICP-MS 0.0005 B mg/L 0.0002 0.001 08/03/02 23:43 Icj
Magnesium, dissolved M200.7 ICP 5.0 mg/L 0.2 1 08/02/02 23:53 bf
Manganese, dissolved M200.7 ICP U mg/L 0.005 0.03 08/02/02 23:53 bf
Nickel, dissolved M200.7 ICP U mg/L 0.01 005 08/02/02 23:53 bf
Selenium, dissolved = M200.8 ICP-MS U mg/L 0.003 0.02 08/03/02 23:43 Icj
Silver, dissolved M200.8 ICP-MS U mg/L 0.0001 0.0005 08/03/02 23:43 Icj
Zinc, dissolved M200.7 ICP 0.42 mg/L 0.01 0.05 08/02/0223:53 bf

Metals Prep
Parameter .

EPA Method:

“. Result

. Qual

MDL - PQL -

Total Recoverable M200.2 ICP 07/31/02 14:45 dim
Digestion
Total Recoverable M200.2 ICP-MS 07/31/02 18:37 jb
Digestion

Wet Chemistry

Parameter ;. 'EPA Method "~ - S . Result .. Qual MDL PQL. -

Cyanide, WAD SM4500-CN I-Colorimetric w/ ' u mg/L 0.005 0.01 07/25/02 10:43 kb
distillation

Hardness as CaC0O3 SM23408B - Calculation 144 mg/L 1 7 08/14/02 0:00 calc

Residue, Filterable M160.1 - Gravimetric 180 mg/L 10 20  07/19/02 15:00 Isa

(TDS) @180C

Residue, Non- M160.2 - Gravimetric u mg/L 5 20  07/20/02 17:16 wig

Filterable (TSS)
@105C

REPIN.01.11.00.01
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A GZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Inorganic Analytical

SEH
Project ID: AARCOE 0105.00.00011
Sample ID: DR-7

ACZID: L137692-09
Date Sampled: 07/18/02 14:10
Date Received:  07/19/02

Sample Matrix:  Surface Water

Metals Analysis

~ - EPA Method . Result

M1631, Atomic Fiuorescence

Mercury, total

Qual - -Units
U ug/L

- MDL PQL - = Date" Analyst
0.0002 0.0005 08/06/02 14:53 Icj

REPIN.01.11.00.01
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. | Inorganic Analytical’
AI:Z Laboratories, Inc. norganic Analytical
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 R Res_U'tS_____ [E
SEH ACZ ID: L37692-10
Project ID: AARCOE 0105.00.00011 Date Sampled: 07/1802 14:20
Sample ID: DR-3 Date Received: 07/19/02

Sample Matrix: Surface Water

Metals Analysis

‘EPA Method -~ . U Resuft  Qual . Units - MDL PQL Date . - Analyst
0.0002 0.0005 08/06/02 15:06 Icj

Mercury, total M1631, Atomic Fluorescence U ug/L

REPIN.01.11.00.01
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ACZ Laboratories, Inc. ~Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800} 334-5493

Referonce

Report Header Explanations = 7o o
Batch A distinct set of samples analyzed at a specific time
Found Value of the QC Type of interest
Limit Upper limit for RPD, in %.
tower Lower Recovery Limit, in % (except for LCSS, mg/Kg)
MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to frace to the manufacturer's certificate of analysis
PaL Practical Quantitation Limit, typically 5 times the MDL.
Qc True Value of the Control Sample or the amount added to the Spike
Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)
RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)
Sample Value of the Sample of interest

QC Sample Types : S : h R
AS Analytical Spike (Post Digestion) LFM Laboratory Fortified Matrix
ASD Analytical Spike (Post Digestion) Duplicate LFMD Laboratory Fortified Matrix Duplicate
DUP Sample Duplicate LRB Laboratory Reagent Blank
LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate
LCcsSw Laboratory Control Sample - Water PBS Prep Blank - Soil
LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations - : : . : :
Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.
Duplicates Verifies the precision of the instrument and/or method.
Spikes/Fortified Matrix Detemmines sample matrix interferences, if any.

ACZ Qualifiers (Qual) T S
Analyte concentration detected at a value between MDL and PQL.
Analysis exceeded method hold time. pH is a field test with an immediate hold time.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Relative Percent Difference (RPD) accepted because sample concentrations are less than 10x the MDL.
Analyte was analyzed for but not detected at the indicated MDL

High blank data accepted because sample concentration is 10 times higher than blank concentration

Poor recovery for Silver quality control is accepted because Silver often precipitates with Chioride.

Quality control sample is out of control.

Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

N Xs<CcHXII®

cas i
EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wasles, March 1983.
EPA 600/R-93-100. Methods for the Determination of lnorganic Substances in Environmental Samples, August 1993.
EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994,
EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update !ll, December 1996.
Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.
Animal matrices for Inorganic analyses are reported on an "as received" basis.

REPINO3.11.00.01
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D ACZ Laboratories, Inc. | | Sample

D 2773 Downbill Drive Steamboat Springs, CO 80487 (800) 334-5493 - Recei pt :: =
SEH ACZ Project ID: L37692
AARCOE0105.00.00011 Date Received: 7/19/02

D Received By: TONYA

1) Does this project require special handling procedures such as CLP protocol? v

2) Are the custody seals on the cooler intact? V
3) Are the custody seals on the sample containers intact? N

4) Is there a Chain of Custody or other directive shipping papers present?

5) Is the Chain of Custody complete?

6) Is the Chain of Custody in agreement with the samples received?
7) Is there enough sample for all requested analyses?

8) Are all samples within holding times for requested analyses?

9) Were all sample containers received intact?
10) Are the temperature blanks present?

11) Are the trip blanks (VOA and/or Cyanide) present? v
12) Are samples requiring no headspace, headspace free? N

<l 2| 4| 2] 2] <] 4

13) Do the samples that require a Foreign Soils Permit have one? Y

Bxceptions: If yoii answered no'to any of the above guestions, please describe =

N/A

Contact (For any discrepancies, the client must be coptacted) - . 1 o e DT

N/A

Shipping Containers .
Cooler Id Temp (°C) | Rad (uR/hr)
ACZ 11.9 12

REPAD.03.11.00.01
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|
U AEZ Laboratories, Inc.

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 s Receipt | B
SEH ACZ Project ID: L37692
AARCOE0105.00.00011 Date Received: 7/19/02

Received By:

TONYA

‘Sample Containier PreServation:

SAMPLE CLIENTID <2 < Y<2 | YG<2| B<2 |BG<2| 0<2 {T>12|P>12| NA | RAD
L37692-01 DR-2 Y Y Y
L37692-02 SVS-20 Y Y Y
1.37692-03 SVS-8 Y Y Y
L37692-04 SVSs-12 Y Y Y
1.37692-05 DR-24 Y Y Y
L37692-06 DR-25 Y Y Y
L37692-07 DR-7-SW 0
L37692-08 SVs-22 Y Y Y
L37692-09 DR-7 Y

1.37692-10 DR-3 Y

o L O OO O O O [P [ C» C» C» CF F T

REPAD.03.11.00.01
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lll:Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Quote #:

CLIENT INFORMATION .. - »
Name to appear on Report and Invoice

SEH, e,
2463 % Sre
FoRr cotlins, (o 80525

ACZ#: ( 37+ 652

Carbon Copy:

Report:

" _CHAIN of

- cusToDY

Invoice:

atn: S, MOR CENMSTERVv: S8 Y367/

Attn:

Tel:

Emaill:

Email: 5Mo,%e/1/x7€/w@’5€ﬂwa Com

PROJECT INFORMATION

" ANALYSES REQUESTED (required; attach list)

s fowis B FIN|
€ 0/05,00. 000!/ 5 | U SN oL X

S/’l;z:rgcfompany vPSs § Eggiﬁa %:LL\ EE 3

Tracking #: 3 “\%‘qté‘&hl §§ BE
OENTIEICATION ... DF : R osqlexw mE &

DR -2 Yrier 17:s0|Sw |5 IX|A|B

Sys-20 g 0830|Sw | SIX 1A B

SUC-8 sz 09:351Sw | s | X |A | B

SVS-/2 ygpr 20| WS I XA [C XX

DR-2Y Wl 0| Sw | 5 XA C X |Xx

(DR -25 2afer 11:30]sw | S| XA ¢ [x X

R-7-sw Vo2 0325 | Sw | | X

SYS- 22- /82 [2:S0lSw | 5 AlB

pR-7 Hihr 19:10|SW | | X

DR-3 /ffor_/420)5W | | <

Options St (Sludge) SO (Soul) OL (on) Other (Specrfy)
REMARKS - L ' .

ﬁ—CJC"JPA Mn, /V/J Je, ﬁjj

Matrix |SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water)

z4 | DA- T SW> FILTER //v LA8 WA S A/or m

B= (_r Fe FrLTERES IV FIELD
(= A.S Cr, Fe

s 0 D B o D DA PAGE
STEVEN MORLENSTERN ZA‘; br /¥ Yo of//,/w Ji3o

of

FRMQA021.01.00.03

White - Retumn with sample.

Yellow - Retain for your records.

1L37692: Page 16 of 16




AEZ Laboratories, inc.

2773 Downhill Drive  Steamboat Springs, CO 80487 (800) 334-5493

Steven Morgenstern August 14, 2002
SEH

2637 Midpoint Drive Suite F

Fort Collins, CO 80525

Project: L37693

Steven Morgenstemn:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 19, 2002.
This project has been assigned to ACZ's project number, L37693. Please reference this number in all future

inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan, version 9.0. The enclosed results
relate only to the samples received under L.37693. Each section of this report has been reviewed and
approved by the appropriate Laboratory Supervisor, or a qualified substitute.

Please assess the enclosed report only in its entirety. ACZ prohibits the reproduction of this report, except in
full, without the written approval of ACZ. ACZ is not responsible for the consequences arising from the use of

a partial report.

All samples and sub-samples associated with this project will be disposed of after September 14, 2002. If the
samples are determined to be hazardous, additional charges apply for disposal (typically less than
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be returned,
please contact your Project Manager or Customer Service Representative for further details and associated
costs. ACZ retains analytical reports for five years. Please notify your Project Manager if you have other

needs.

If you have any questions, please contact your Project Manager or Customer Service Representative.

KBILS] s

Ralph V. Poulsen, President, has reviewed and accepted this report in its entirety.

.11.00.0 |
REPAD.01.11.00.01 1.37693: Page 1 of 11
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AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

SEH
Project ID: AARCO E(0105.00.00011
Sample ID: DR-7-SW

ACZ ID:
Date Sampled:
Date Received:
Sample Matrix:

Inorganic Analytical
- Results =

L37693-01
07/16/02 08:40

07119102
Surface Water

Metals Analysis
Parameter-
Arsenic, total
recoverable
Cadmium, dissolved
Calcium, dissolved

Chromium, total
recoverable

Copper, dissolved
Iron, total recoverable
Lead, dissolved
Magnesium, dissolved

Manganese, dissolved M200.7 ICP

Mercury, total
Nickel, dissolved
Selenium, dissolved
Silver, dissolved
Zinc, dissolved

Metals Prep

" EPA Method

Result

-Qual

ccCccc

“Qual

Units

mg/L

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L.
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L

MDL PGL
0.0005 0.003

0.003 0.02
0.2 1
0.0001 0.0005

0.001 0.005
0.01 0.05
0.0002 0.001
0.2 1
0.005 0.03
0.0002 0.0005
0.01 0.05
0.003 0.02
0.0001 0.0005
0.01 0.05

MDL -PQL

07/29/02 20:40
07/29/02 20:40
07/31/02 3:14

08/01/02 2:13
08/08/02 1:25
07/30/02 20:45
07/29/02 20:40
07/29/02 20:40
08/06/02 15:15
07/29/02 20:40
07/30/02 20:45
07/30/02 20:45
07/29/02 20:40

Icj

Icj
bf
jb
ct
ct
Icj

Parameter -

Total Recoverable
Digestion
Total Recoverable
Digestion

Wet Chemistry

Parameter . -
Acidity as CaCO3
Cyanide, WAD

Hardness as CaCO3

Residue, Filterable
(TDS) @180C
Residue, Non-
Filterable (TSS)
@105C

Suifate

_EPA Method -

M200.8 ICP-MS 0.0051
M200.7 ICP
M200.7 ICP 333
M200.8 ICP-MS 0.0015
M200.8 ICP-MS 0.002
M200.7 ICP 14.70
M200.8 ICP-MS 0.0013
M200.7 ICP 50.1
2.690

M1631, Atomic Fluorescence
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP 0.88

" EPA Method Resuit
M200.2 ICP-MS
M200.2 ICP

SM2310B - Titration
SM4500-CN [-Colorimetric w/

distillation

SM2340B - Calculation 1040
M160.1 - Gravimetric 1240
M160.2 - Gravimetric 30
M375.3 - Gravimetric 300

* Result

. Qual -

mg/L
mg/L

mg/L.
mg/L

mg/L

mg/L

- MDL .-PQL

2 10
0.005 0.01
1 7
10 20
5 20
10 20

Note: The Total Recoverable Iron value is estimated due to matrix interferences.

07/26/02 21:15

07/29/02 11:14

07/22/02 15:03
07/25/02 10:43

08/07/02 0:00
07/19/02 15:04

07/19/02 13:03

07/19/02 16:54

calc
Isa

Isa

ey

REPIN.01.11.00.01
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AI:Z Laboratories, inc.

Inorganic Analytical

2773 Downbill Drive Steamboat Springs, CO 80487(800) 334-5493 :-R_e.Sl__l_“:S
SEH ACZ ID: L37693-02
Project ID: AARCO E0105.00.00011 Date Sampled: 07/16/02 12:10
Sample ID: DR-7 Date Received: 07/19/02
Sample Matrix:  Surface Water
Metals Analysis

... EPA Method

Parameter’

Cadmium, dissolved  M200.7 ICP

Calcium, dissolved M200.7 ICP 77.4
Chromium, total M200.8 ICP-MS 0.0017
recoverable

Copper, dissolved M200.8 ICP-MS 0.001
Iron, total recoverable M200.7 ICP 0.17
Lead, dissolved M200.8 ICP-MS

Magnesium, dissolved M200.7 ICP 11.7
Manganese, dissolved M200.7 ICP 0.316
Mercury, total M1631, Atomic Fluorescence

Nickel, dissolved M200.7 ICP

Selenium, dissolved M200.8 ICP-MS

Silver, dissolved M200.8 ICP-MS

Zinc, dissolved M200.7 ICP 0.02

Metals Prep
Parameter... -

" EPA Method -

Total Recoverable M200.2 ICP-MS
Digestion

Total Recoverable M200.2 ICP
Digestion

Wet Chemistry

Parameter - - EPA Method - . S

Cyanide, WAD SM4500-CN I-Colorimetric wi

distillation
Hardness as CaCO3 SM23408B - Calculation 242
Residue, Filterable M160.1 - Gravimetric 320
(TDS) @180C
Residue, Non- M160.2 - Gravimetric 6

Filterable (TSS)
@105C

- Result

- Resuit

""Result

Qual .-

T CcCCcCcCc

Qual -

... Qual -

Units

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
ugh
mg/L
mg/L
mg/lL
mg/L

mg/L

mg/L
mg/L

mg/L

~MDL. -PQL

. MDL PQL -

0.003 0.02
0.2 1
0.0001 0.0005

0.001 0.005
0.01 0.05
0.0002 0.001
0.2 1
0.005 0.03
0.0002 0.0005
0.01 0.05
0.003 0.02
0.0001 0.0005
0.01 005

“MDL . PQL

0.005 001

1 7
10 20
5 20

< Date " -

08/01/02 23:16
08/01/02 23:16
07/31/02 3:19

08/01/02 2:27
08/01/02 6:42
07/30/02 20:50
08/06/02 21:29
08/06/02 21:29
08/06/02 15:20
08/06/02 21:29
07/30/02 20:50
07/30/02 20:50
08/01/02 23:16

07/26/02 21:30

07/29/02 12:12

07125102 10:44

08/07/02 0:00
07/19/02 15:07

07/19/02 13:07

‘Analyst

bf
bf
lcj

lej
bf
ib
kdw
kdw
icj
kdw

calc
Isa

Isa

REPIN.01.11.00.01
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Inorganic Analytical

AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

[P DRI

SEH ACZID: L37693-03
Project ID: AARCO E0105.00.00011 Date Sampled: 07/16/02 13:30
Sample ID: DR-6 Date Received:  07/19/02

Sample Matrix: Surface Water

Metals Analysis

Parameter « - EPA Method™ . . _ “-Result - Qual Units -~ MDL. PQL . ' Date . . Analyst
Arsenic, total M200.8 ICP-MS U mg/L 0.0005 0.003 07/27/02 20:37 Icj
recoverable

Cadmium, dissolved  M200.7 ICP ) mg/L 0.003 0.02 08/01/02 23:20 bf
Cadmium, potentially M200.7 ICP 0.015 B mg/L 0.006 0.03 08/07/02 20:00 bf
dissolved

Calcium, dissolved M200.7 ICP 314 mg/L. 0.2 1 08/01/02 23:20 bf
Chromium, total M200.8 ICP-MS 0.0016 mg/L 0.0001 0.0005 07/31/02 3:23 Icj
recoverable

Copper, dissolved M200.8 ICP-MS 0.003 B mg/L 0.001 0.005 08/02/02 5:38 Icj
Copper, potentially M200.8 ICP-MS 0.0028 B mg/L 0.0005 0.003 07/26/02 0:38 Icj
dissolved

iron, dissolved M200.7 ICP 0.03 B mg/L 001 0.05 08/12/02 11:40 ct
Iron, potentially M200.7 ICP 0.49 mg/L 0.02 0.1 08/07/02 20:00 bf
dissolved

Iron, total recoverable M200.7 ICP 0.39 mg/L 0.01 0.05 07/30/02 16:01 bf
Lead, dissolved M200.8 ICP-MS U mg/L 0.0002 0.001 07/30/02 20:54 b
Lead, potentially M200.8 ICP-MS 0.0007 B mg/L 0.0005 0.003 07/26/02 18:55 b
dissolved

Magnesium, dissolved M200.7 ICP 340 mg/L 0.2 1 08/06/02 21:34 kdw
Manganese, dissolved M200.7 ICP 0.505 mg/L 0.005 0.03 08/06/0221:34 kdw
Manganese, M200.7 ICP 0.506 mg/l 0.005 0.03 08/06/02 15:12 bf
potentially dissolved

Nickel, dissolved M200.7 \CP U mg/L 0.01 0.05 08/06/02 21:34 kdw
Nickel, potentially M200.7 ICP 0.08 B mgl/L 0.02 0.1 08/07/02 20:00 bf
dissolved

Selenium, dissolved  M200.8 ICP-MS u mg/L 0.003 0.02 07/30/02 20:54 jb
Selenium, potentially M200.8 ICP-MS U mg/L 0.008 0.04 07/26/02 18:55 ib
dissolved '

Silver, dissolved M200.8 ICP-MS U mg/L 0.0001 0.0005 07/30/02 20:54 ib
Siiver, potentially M200.8 ICP-MS U mg/L 0.0003 0.001 07/26/02 18:55 b
dissolved

Zinc, dissolved M200.7 ICP 0.41 mg/L 0.01 0.05 08/01/02 23:20 bf
Zinc, potentially M200.7 ICP 0.45 mg/L 0.0t 0.05 08/06/02 15:12 bf
dissolved

Metals Prep

Parameter - EPA Method -~ .. .. -~ -Result” - Qual - Units - - MDL* -PQL - Date
Acidify and filter (PD)  Potentially dissolved (CO WQCC) 07/25/02 3:27 ct

Total Recoverable M200.2 ICP-MS 07/26/02 21:45 ib
Digestion
Total Recoverable M200.2 ICP 07/29/02 12:31 dim
Digestion

REPIN.01.11.00.01
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Inorganic Analytical

AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 PR ReSU“S S
SEH ACZ ID: L37693-03

Project |D: AARCO E0105.00.00011 Date Sampled: 07/16/02 13:30
Sample ID: DR-6 Date Received: 07/19/02

Sample Matrix:  Surface Water

Wet Chemistry
Parameter . .~ . - EPA Method Result Qual .~ "Units . MDL 'PQL Date Analyst

Cyanide, WAD SM4500-CN 1-Colorimetric w/ V) mg/L 0.005 0.01 07/25/02 10:45 kb

distillation
Hardness as CaCO3 SM2340B - Calculation 925 mg/L 1 7 08/07/02 0:00 calc
Residue, Filterable M160.1 - Gravimetric 1350 mg/L 10 20 07/19/02 15:10 Isa
(TDS) @180C
Residue, Non- M160.2 - Gravimetric 16 B mg/L 5 20 07/19/02 13:11 Isa
Filterable (TSS)
@105C

Note: The Dissolved Iron value is estimated due to matrix interferences.

REPIN.01.11.00.01
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AGZ Laboratories, Inc.

Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 S Results S
SEH ACZID: L37693-04
Project ID: AARCO E0105.00.00011 Date Sampled: 07/16/02 14:20
Sample ID: DR-3 Date Received:  07/19/02

Sample Matrix: Surface Water
Metals Analysis

Parameter EPA Method " Result

Arsenic, total M200.8 ICP-MS 0.0017
recoverable

Cadmium, dissolved  M200.7 ICP 0.013
Cadmium, total M200.7 ICP 0.018
recoverable

Calcium, dissolved M200.7 ICP 259
Chromium, total M200.8 ICP-MS 0.0098
recoverable

Copper, dissolved M200.8 ICP-MS 0.020
Copper, total M200.8 ICP-MS 0.25
recoverable

Iron, dissolved M200.7 ICP 2.63
Iron, total recoverable M200.7 ICP 13.90
Lead, dissolved M200.8 ICP-MS 0.0167
Lead, potentially M200.8 ICP-MS 0.0160
dissolved

Magnesium, dissolved M200.7 ICP 23.1
Manganese, dissolved M200.7 ICP 2.050
Manganese, total M200.7 ICP 2.160
recoverable

Mercury, total M1631, Atomic Fluorescence

Nickel, dissolved M200.7 ICP

Nicket, potentially M200.7 ICP

dissolved

Selenium, dissolved M200.8 ICP-MS

Selenium, potentially M200.8 ICP-MS

dissolved

Silver, dissolved M200.8 {CP-MS

Silver, potentially M200.8 ICP-MS 0.00010
dissolved

Zinc, dissolved M200.7 ICP 3.43
Zinc, total recoverable M200.7 ICP 3.28

Metals Prep
Parameter .-

_EPA Method . . Result

Potentially dissolved (CO WQCC)

Acidify and filter (PD)

Total Recoverable M200.2 ICP-MS
Digestion

Total Recoverable M200.2 ICP
Digestion

" Qual

@

Qual -

Units

mg/L

mg/L
mg/L

mg/L
mglL

mg/L
mg/L

mg/L
mg/L
mg/L
mgfL

mg/L
mg/L
mgl/L

ug/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L

mg/L
mg/L

MDL -PQL
0.0005 0.003

0.003 0.02
0.003 0.02

0.2 1
0.0005 0.003

0.003 0.01
0.01 0.05

0.01 0.05
0.01 0.05
0.0002 0.001
0.0002 0.001

0.2 1
0.005 0.03
0.005 0.03

0.0002 0.0005
0.01 005
0.01 0.05

0.003 0.02
0.002 0.008

0.0001 0.0005
SE-05 0.0003

0.01 0.05
0.01 0.05

MDL - PaL

" Date -
07/27102 20:42

08/01/02 23:24
08/08/02 22:56

08/01/02 23:24
07/31/02 3:28

08/01/02 2:36
08/02/02 7:09

08/12/02 11:43
08/07/02 21:16
07/30/02 20:59

08/07/02 1:06

08/06/02 21:38
08/06/02 21:38
08/07/02 21:16

08/06/02 15:24
08/06/02 21:38
08/10/02 11:36

07/30/02 20:59
08/06/02 21:24

07/30/02 20:59
08/06/02 21:24

08/01/02 23:24
08/09/02 18:40

. . Date

08/08/02 21:30
07/26/02 22:00

07/31/02 15:04

Analyst
Icj

bf
bf

bf
Icj

Icj
Igj

ct
bf
jb
I¢j

kdw
kdw
bf

Icj
kdw
bf

REPIN.01.11.00.01
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Inorganic Analytical

AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 : B Re_Sults. S
SEH : ACZ ID: L37693-04

Project ID: AARCO E0105.00.00011 Date Sampled: 07/16/02 14:20

Sample ID: DR-3 Date Received:  07/19/02

Sample Matrix:  Surface Water

Wet Chemistry
Parameter . * -’ - EPA Method ' Resutt Qual * . Units .- MDL PQL . Date - Analyst

Acidity as CaCO3 SM2310B - Titration U mg/L 2 10 07/22/02 15:32 ecr

Cyanide, WAD SM4500-CN |-Colorimetric w/ V) mg/L. 0.005 0.01 07/25/02 10:46 kb
distillation

Hardness as CaCO3 SM2340B - Calculation 742 mg/L. 1 7 08/07/02 0:00 calc

Residue, Filterable M160.1 - Gravimetric 1120 mg/L. 10 20 07/19/02 15:13 Isa

(TDS) @180C

Residue, Non- M160.2 - Gravimetric 46 mg/L 5 20 07/19/02 13:15 Isa

Filterable (TSS)

@105C .

Sulfate M375.3 - Gravimetric 700 mg/L 100 200 07/19/02 16:58 ey

Note: The Dissolved Iron value is estimated due to matrix interferences.

REPIN.01.11.00.01
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AGZ  Laboratories, Inc. . Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 e Refe ren Ce e
Report Header Explanations S
Batch A distinct set of samples ana|yzed at a specific time
Found Value of the QC Type of interest
Limit Upper limit for RPD, in %.
Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)
MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis
PQL Practical Quantitation Limit, typically 5 times the MDL.
Qc True Value of the Control Sample or the amount added to the Spike
Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)
RPD Relative Percent Difference, calculation used for Duplicate QC Types
Upper Upper Recovery Limit, in % {except for LCSS, mg/Kg)
Sample Value of the Sample of interest
QC Sample Types : : TR BT _
AS Analytical Spike (Post Digeshon) LFM Laboratory Fortified Matrix
ASD Analytical Spike (Post Digestion) Duplicate LFMD Laboratory Fortified Matrix Duplicate
DUP Sample Duplicate LRB Laboratory Reagent Blank
LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate
LCsSw Laboratory Conftrol Sample - Water PBS Prep Blank - Soil
LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations .- RNV o . i
Blanks Verifies that there is no or minimal contamination in the prep method procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.
Duplicates Verifies the precision of the instrument and/or method.
Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifi iers (Qual) . . :

Analyte concentration detected at a value between MDL and PQL.

Analysis exceeded method hold time. pH is a field test with an immediate hold time.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Relative Percent Difference (RPD) accepted because sample concentrations are less than 10x the MDL.
Analyte was analyzed for but not detected at the indicated MDL

High blank data accepted because sample concentration is 10 times higher than blank concentration

NXg<cHxmnzIo]

Poor recovery for Silver quality control is accepted because Silver often precipitates with Chloride.
Quality control sample is out of control.
Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

L Refe ences . s ok

EPA 600/4-83-020 Methods for Chemlwl Analysis of Water and Wastes, March 1983,

EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
EPA 600/R-94-111. Methods for the Determination of Metals in Environmentat Samples - Supplerment 1, May 1994,
EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update I1l, December 1996.

Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

@)
3
5
(6)

Comments ~

M
2
(&)

QC results calculated from raw data. Results may vary slighily if the rounded values are used in the calculations.
Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.
Animal matrices for Inorganic analyses are reported on an "as received” basis.

REPIN03.11.00.01
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D /II:Z Laboratories, Inc.
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2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

SEH
AARCO E0105.00.00011

Reccipt Vrioton

1) Does this project require special handling procedures such as CLP protocol?
2) Are the custody seals on the cooler intact?

3) Are the custody seals on the sample containers intact?

4) Is there a Chain of Custody or other directive shipping papers present?
5) Is the Chain of Custody complete?

6) Is the Chain of Custody in agreement with the samples received?

7) Is there enough sample for all requested analyses?

8) Are all samples within holding times for requested analyses?

9) Were all sample containers received intact?

10) Are the temperature blanks present?

11) Are the trip blanks (VOA and/or Cyanide) present?

12) Are samples requiring no headspace, headspace free?

13) Do the samples that require a Foreign Soils Permit have one?

ACZ Project ID: L37693
Date Received: 7/19/02

Received By: TONYA

)
y
v
)
N
7
v
N
)
v
\
)
7

Exceptions: If you answered no to any of the above questions, pléase describe .~ ©

N/A

N/A

Contact (For any discrepancies, the client must be contacted) . ~ - - =+ . oo

‘Shipping Containers -~ =
Cooler Id Temp (°C) | Rad (uR/he
ACZ ROOM 14

SAMPLES MARKED AS 'NO' OUT OF pH RANGE - ImL NaOH ADDED TO SAMPLE #01 (DR-7-SW)
AND 2mL HNO3 ADDED TO SAMPLES #02 AND 04(DR-7 AND DR-3).

REPAD.03.11.00.0]
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ADZ Laboratories, Inc.

2773 Downhill Drive Stcamboat Springs, CO 80487 (800) 334-5493

SEH

AARCO E0105.00.00011

l sample Contaitier Preservation”

ACZ Project ID:
Date Received:
Received By:

" sample
. Receipt -

L37693
7/19/02
TONYA

SAMPLE CLIENTID < < Y<2 {YG<2]| B<2 |BG<2] 0<2 | T>12 | P>12 N/A RAD
1L.37693-01 DR-7-SW Y Y N
L37693-02 DR-7 N Y Y
L37693-03 DR-6 Y Y Y
L37693-04 DR-3 N Y Y

REPAD.03.11.00.01
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~ CHAINof
- CUSTODY

AC-'Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493
Quote #: ACZ# (3F623
CLIENT INFORMATION - .© ~ R DRIV PR L :

Name to appear on Report and Invoice

Carbon Copy: Report: Invoice:

SEH , NV,

2637 Mgl 8R, SUTEF

FORT oS, o o525

attn: S MO CEAMSTERY  1er: YEY-T61/ Attn: Tel:

Email:!MOféE/f/ﬂbf//@(é}'{/m(_ WXz Email:

CIie.nt Project r.'ame‘ an:ilor PO#: - ; 2

A1co/s7. tovus pouas Elavl L Bul b P

[fARO E0ps, 29,000/ YRR BRS 5 |§E

Srpea Come= S NRERIERER B 83

DINESSLESE B[R]

\MPLE IDENTIFICATION .-~ D3 : ENA Y35V |¥ J8S

DR-7-SW 7602 O FUIMA G | X [ X |4 [ ¢ <X

PR-7 602 1220 5W G | x A | D[X]|x

DR- & 74602 (3:305W |G | X | {B | X F

DR-3 602 Jy20W |7 I X IX 18 e | XX |6

Matrix {SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water)
Options |SL (Sludge) * SO (Soil) - OL (Oil) - Other (Specify)

REMARKS - 7. @ :
A= C, Co, PhMn, I, S, Ag, 24
B = (ll) C({j Fej pé/MI)J

C=As O Fe

... RELINQUISHEDBY: - '~ DATE:IME . - "RECEIVEDBY: - DATE:TIME
STEEN MORCEMSTERY ___(7-K-02 19 Y0LTF~ ofys for_re3e

Of

FRMQA021.01.00.03 White - Retum with sample. Yellow - Retain for your records.

L.37693: Page 11of 11 |
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AL Z Laboratories, Inc. ~ Analytical
2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 L Re_p_plf_'t R
Steven Morgenstern : August 16, 2002

SEH
2637 Midpoint Drive Suite F
Fort Collins, CO 80525

Project: L37666

Steven Morgenstern:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 17, 2002.
This project has been assigned to ACZ's project number, L37666. Please reference this number in all future

inquiries.
All analyses were performed according to ACZ's Quality Assurance Plan, version 9.0. The enclosed results

relate only to the samples received under L.37666. Each section of this report has been reviewed and
approved by the appropriate Laboratory Supervisor, or a qualified substitute.

Please assess the enclosed report only in its entirety. ACZ prohibits the reproduction of this report, except in
full, without the written approval of ACZ. ACZ is not responsible for the consequences arising from the use of
a partial report.

All sampfes and sub-samples associated with this project will be disposed of after September 16, 2002. If the
samples are determined to be hazardous, additional charges apply for disposal (typically less than
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be retumed,
please contact your Project Manager or Customer Service Representative for further details and associated
costs. ACZ retains analytical reports for five years. Please notify your Project Manager if you have other

needs.

If you have any questions, please contact your Project Manager or Customer Service Representative.

Sue Barkey, Project Manager, has reviewed and accepted this report in its entirety.

REPAD.01.11.00.01 137666: Page 1 of 10
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ADZ Laboratories, Inc.

Inorganic Analytical

2773 Downbill Drive Steamboat Springs, CO 80487 (800) 334-5493 i Res U_l_tS. e ' ‘ :
SEH ACZID: L37666-01
Project 1D: RICO/ST LOUIS PONDS- Date Sampled: 07/14/02 15:25
Sample 1D: DR-4-SW Date Received: 07/17/02
Sample Matrix:  Surface Water
Metals Analysis

Cadmium, dissolved
Calcium, dissolved
Chromium, total
recoverable

Copper, dissolved
Iron, total recoverable
Lead, dissolved
Magnesium, dissolved
Manganese, dissofved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved

Zing, dissolved

Metals Prep

Total Recoverable
Digestion
Total Recoverable
Digestion

Wet Chemistry

Cyanide, WAD

Hardness as CaCO3
Residue, Filterable
(TDS) @180C
Residue, Non-
Filterable (TSS)
@105C

;. EPA Method

EPA Method 2. Result . Qual
M200.7 ICP U
M200.7 ICP 9.2

M200.8 ICP-MS 0.0014

M200.8 ICP-MS 0.001 B
M200.7 ICP 0.12

M200.8 ICP-MS U
M200.7 iICP 1.1

M200.7 ICP 0.021 B
M200.7 ICP U
M200.8 ICP-MS U
M200.8 ICP-MS 0.0002 B
M200.7 ICP 0.01 B

EPA Method ~ Result ~. - Qual

M200.2 ICP-MS

M200.2 ICP

" Result _.

~ §M4500-CN I-Colorimetric w/ V)
distillation
SM2340B - Calculation 28
M160.1 - Gravimetric 340
M160.2 - Gravimetric 8 B

Qual .~

. Units

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/l
mg/L
mg/L
mg/L
mg/L
mg/L

Units

mg/L

mg/L
mg/L

mg/L

_MDL  PQL Date Analys
0.003 0.02 08/12/02 22:02 ct
0.2 1 08/15/02 19:52 bf
0.0001 0.0005 07/31/02 2:36 Icj
0.001 0.005 08/01/02 1:11 Icj
0.01 0.05 08/07/0217:07 bf
0.0002 0.001 07/30/02 20:12 ib
0.2 1 08/15/02 19:52 bf
0.005 0.03 08/15/02 19:52 bf
0.01 0.05 08/15/02 19:52 bf
0.003 002 07/30/02 20:12 b
0.0001 0.0005 07/30/02 20:12 jb
0.01 0.05 bf

- MDL -~ PQL

. MDL: PQL.

08/16/02 19:52

07/26/02 19:45

07/24/02 16:43

0.005 0.01 07/25/02 11:30 kb
1 7 08/16/02 9:42 cale
10 20 07/17/02 20:59 wig

5 20 07/17/02 22:25 wfg

REPIN.01.11.00.01
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. Inorganic Analytical
AI:-'Z Laboratories, Inc. fnorganic Analytical
2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 S Res__““S_, o
SEH ACZ ID: L37666-02
Project ID: RICO/ST LOUIS PONDS- Date Sampled:  07/14/02 17:30
Sample ID: DR-28 Date Received:  07/17/02

Sample Matrix:  Surface Water

Metals Analysis

. EPAMethod’ - "= - .7 Result Units .  MDL. PQL ., - - Date - Analyst
Cadmium, dissolved  M200.7 ICP U mgfl 0.003 0.02 08/12/02 22:21 ct
Calcium, dissolved M200.7 ICP 251 mg/L 0.2 1 08/12/02 22:21 ct
Chromium, total M200.8 ICP-MS 0.0023 : mg/L 0.0001 0.0005 07/31/02 2:41 Icj
recoverable
Copper, dissolved M200.8 ICP-MS 0.002 B mg/L 0.001 0.005 08/01/021:16 Icj
iron, total recoverable M200.7 ICP 12.90 mg/L 0.01 0.05 08/01/0220:02 bf
Lead, dissolved M200.8 ICP-MS v mg/L 0.0002 0.001 07/30/02 20:17 jb
Magnesium, dissolved M200.7 ICP 21.3 ) mg/L 0.2 1 08/01/02 12:43 kdw
Manganese, dissolved M200.7 ICP 0.231 mg/L 0.005 0.03 08/07/02 21:08 kdw
Nickel, dissolved M200.7 ICP U mg/L 001 0.05 08/01/0212:43 kdw
Selenium, dissolved ~ M200.8 ICP-MS U mg/L 0.003 0.02 07/30/0220:17 jb
Sitver, dissolved M200.8 ICP-MS U mg/L 0.0001 0.0005 07/30/02 20:17 ib
Zing, dissolved M200.7 ICP 0.02 B mg/L 0.01 0.05 08/12/02 22:21 ct
Metals Prep

' - EPA Method - : i Result - - Qual . 'Units. MDL . PQL "

Total Recoverable M200.2 ICP 07/24/102 17:02 dim
Digestion
Total Recoverable M200.2 ICP-MS 07/26/02 20:00 jb
Digestion ’
Wet Chemistry

Parameter’ - - . EPA Method P Resuit * -Qual ©. - Units-/ - MDL - PQL Date. - Analyst]
Hardness as CaC0O3 SM2340B - Calculation 715 mg/L 1 7 08/16/02 9:42 calc

Residue, Filterable M160.1 - Gravimetric 1040 mg/L 10 20 07/17/02 21:00 wig
(TDS) @180C

Residue, Non- M160.2 - Gravimetric 344 " mglL 5 20 07/17/02 22:28 wig
Filterable (TSS)

@105C

REPIN.01.11.00.01
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/IEZ Laboratories, Inc.

Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 . Results
SEH ACZ ID: L37666-03
Project I1D: RICO/ST LOUIS PONDS- Date Sampled:  07/14/02 18:40
Sample ID: DR-26 Date Received: 07/17/02

Sample Matrix: Surface Water
Metals Anlysis

Parameter -
Cadmium, dissolved
Calcium, dissolved
Chromium, total
recoverable

Copper, dissolved
Iron, total recoverable
Lead, dissolved
Magnesium, dissolved
Manganese, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved

Zinc, dissolved

Metals Prep
Parameter ...
Total Recoverable
Digestion

Total Recoverable
Digestion

Wet Chemistry
Parameterf . - -

"EPA Method -

M200.7 ICP
M200.7 ICP
M200.8 ICP-MS

M200.8 ICP-MS
M200.7 ICP
M200.8 ICP-MS
M200.7 ICP
M200.7 ICP
M200.7 ICP
M200.8 ICP-MS
M200.8 ICP-MS
M200.7 ICP

"~ EPA Method . -

M200.2 ICP-MS

M200.2 ICP

-EPA Method

Result ~ Qual Units”

U mg/L

83.0 mg/L
0.0014 mg/L
0.001 B mg/L
0.16 mg/L
U mg/L

104 mg/L
0.229 mg/L
U mg/L

u mg/L

: U mg/L
0.08 mg/L

Result.  Qual -

Result . - Qual "~

MDL - PQL
0003 0.02
02 1

0.0001 0.0005

0.001 0.005
001 0.05
0.0002 0.001
0.2 1
0.005 0.03
0.01 005
0.003 0.02
0.0001 0.0005
001 0.05

~"MDL - PQL

Date
08/12/02 22:26
08/01/02 12:47
07/31/02 2:45

08/01/02 1:30
08/07/02 17:11
07/30/02 20:22
08/01/02 12:47
08/01/02 12:47
08/01/02 12:47
07/30/02 20:22
07/30/02 20:22
08/01/02 12:47

07/26/02 20:15

07/24/02 17:21

MDL . POL :

Analyst
ct

kdw

Icj

lcj
bf
jb
kdw
kdw
kdw

Cyanide, WAD

Hardness as CaCO3
Residue, Filterable
(TDS) @180C
Residue, Non-

Filterable (TSS)
@105C

SM4500-CN I-Colorimetric w/

distillation

SM2340B - Calculation
M160.1 - Gravimetric

M160.2 - Gravimetric

U mg/L
250 mg/L
330 mg/L
U mg/L

0.005 0.01
1 7
10 20
5 20

07/25/02 11:32

08/16/02 9:42
07/17/02 21:01

07/17/02 22:30

calc

wig

REPIN.01.11.00.01
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AI:-'Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

Inorganic Analytical
.. “Results

SEH ACZID: L37666-04
Project ID: RICO/ST LOUIS PONDS- Date Sampled: 07/15/02 13:40
Sample ID: DR-2-SW Date Received:  07/17/02

Sample Matrix;:  Surface Water
Metals Analysis

.. EPA Method

Cadmium, dissolved  M200.7 ICP

Calcium, dissolved M200.7 ICP 827
Chromium, total M200.8 ICP-MS 0.0013
recoverable

Copper, dissolved M200.8 ICP-MS 0.002
iron, total recoverable M200.7 ICP 0.12
Lead, dissolved M200.8 ICP-MS 0.0002
Magnesium, dissolved M200.7 ICP 10.3
Manganese, dissolved M200.7 ICP 0.210
Nickel, dissolved M200.7 ICP

Selenium, dissolved  M200.8 ICP-MS

Silver, dissolved M200.8 ICP-MS

Zinc, dissolved M200.7 ICP 0.05
Metals Prep

Parameter .- ... - EPA Method Result
Total Recoverable M200.2 ICP-MS

Digestion

Total Recoverable M200.2 ICP

Digestion

Wet Chemistry

- EPAMethod - . -

Parameter. ¢ o
SM4500-CN I-Colorimetric w/

Cyanide, WAD

distillation
Hardness as CaCO3 SM2340B - Calculation 249
Residue, Filterable M160.1 - Gravimetric 330

(TDS) @180C
Residue, Non-
Filterable (TSS)
@105C

M160.2 - Gravimetric

Result .

“ Qual

- Result ~

© Qual - MDL . PQL Date. .. Analys
U mg/l 0003 002 08/12/02 22:40 ct
mglL 02 1  08/01/02 12:50 kdw

mg/L  0.00010.0005 07/31/02 3:00 Icj

8 mgll. 0001 0005 08/01/021:35 Icj
mg/L 0.01 005 08/01/026:38 bf

B mg/l  0.0002 0.001 08/01/02 1:35 Icj
mg/L 02 1 08/01/02 12:50 kdw

mg/L  0.005 0.03 08/01/02 12:50 kdw

u mg/L 0.01 005 08/01/02 12:50 kdw
u mg/L  0.003 0.02 08/01/02 1:35 Icj
U mglL  0.0003 0.001 08/02/02 4:40 Icj

mg/L 0.01 0.05 08/01/02 12:50 kdw

MDL- PQL"”

07/26/02 20:30 ib

07/29/02 11:14 dim

“ Qual -MDL . PQL . Date

) mgll 0005 0.01 07/25/02 11:33 kb
mg/L 1 7 08/16/02 9:42 calc
mgiL 10 20 O7/17/02 21:02 wig

U mg/L 5 20 07/17/02 22:32 wig

REPIN.01.11.00.01
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. Inorganic
. Reference .

AL'.-'Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Report Header Explanations -~ - -0 o e L
Batch A distinct set of samples analyzed at a specific time
Found Value of the QC Type of interest
Limit Upper limit for RPD, in %.
Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)
MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned fo reagents/standards to trace to the manufacturer’s certificate of analysis
PQL Practical Quantitation.Limit, typically 5 times the MDL.
Qc True Value of the Control Sample or the amount added to the Spike
Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)
RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)
Sample Value of the Sample of interest

QC Sample Types - -+ =~ .~ . _ - . . e S :
AS Analytical Spike (Post Digestion) LFM Laboratory Fortified Matrix
ASD Analytical Spike (Post Digestion) Duplicate LFMD Laboratory Fortified Matrix Duplicate
DUP Sample Dupficate LRB Laboratory Reagent Blank
LCSS Laboratory Control Sample - Soil ) MS/MSD Matrix Spike/Matrix Spike Duplicate
LCSwW Laboratory Control Sample - Water PBS Prep Blank - Soil
LFB Laboratory Fortified Blank PBW Prep Blank - Water

Qc.Sample Type Explanations i B ~ . Do
Blanks Verifies that there is no or minimal contamination in the prep method procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.
Duplicates Verifies the precision of the instrument and/or method.
Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers (Qual) L e R
Analyte concentration detected at a value between MDL and PQL.
Analysis exceeded method hold time. pH is a field test with an immediate hold time.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Relative Percent Difference (RPD) accepted because sample concentrations are less than 10x the MDL.
Analyte was analyzed for but not detected at the indicated MDL

High blank data accepted because sample concentration is 10 times higher than blank concentration

Poor recovery for Silver quality control is accepted because Silver often precipitates with Chioride.

Quality control sample is out of control.

NXsSs<cHnzI®

Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.

. (1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983,

(2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
(3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement {, May 1994.
(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update lll, December 1996.

®) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comrients © 0 i : S S .
(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.
(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.
3) Animal matrices for Inorganic analyses are reporied on an "as received" basis.

REPIN03.11.00.01
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Al.'.'.‘Z Laboratories, Inc. -~ Sample
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Lo Recelpt;: e
SEH ACZ Project ID: L;.’a7666
RICO/ST LOUIS PONDS- Date Received: 702

Received By: tinaw

Roceipt Verification

YES NO NA

1) Does this project require special handling procedures such as CLP protocol?

2) Are the custody seals on the cooler intact?

3) Are the custody seals on the sample containers intact?

4) [s there a Chain of Custody or other directive shipping papers present?

5) Is the Chain of Custody complete?
6) Is the Chain of Custody in agreement with the samples received?

7) Is there enough sample for all requested analyses?
8) Are all samples within holding times for requested analyses?

9) Were all sample containers received intact?

<Ll L] || 2| <

10) Are the temperature blanks present?
11) Are the trip blanks (VOA and/or Cyanide) present?

12) Are samples requiring no headspace, headspace free?

13) Do the samples that require a Foreign Soils Permit have one?

Ekcép}t{émglf_yibu:' answeredno to any of the abo'vgiqi]estibns; please describe 7 LR

N/A

Contact (Foranydxsctepancxes, the client must be contacted) ' * o L T

N/A

Shipping Containers " .-

Cooler Id Temp (°C) | Rad (uR/hr)
ACZ 17.7 15

REPAD.03.11.00.01
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AI:Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

SEH ACZ Project ID: L37666
RICO/ST LOUIS PONDS- Date Received: 717/02

Received By: tinaw

Sample Container Preservatios

SAMPLE CLIENT ID R<2 1 G<2 | ¥Y<2 |YG<2]| B<2 |BG<2]| 0<2 1 T>12{ P>12] NIA RAD
L 37666-01 DR-4-SW Y Y Y

L37666-02 DR-28 Y Y

L37666-03 DR-26 Y Y Y

L37666-04 DR-2-SW Y Y Y

REPAD.03.11.00.01
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ACZ Laboratories, Inc. CHAINof -

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ' C U_S_TO DY o

Quote #: : LS? .

CLIENT INFORMATION - .- _
Name to appear on Report and Invoice

Sy ING

2533 MIQ QSQE Q&( ESTEr‘
FORT foiiinK , Lo RO5ZS

Report: Invoice:

Carbon Copy:

Attn: $. MOLLENSER N\) Tel: é?offﬁ%b“ Attn: Tel:
Email: S N\Dl‘seAS‘l‘bﬂ\@ sehinc . com Email:
(::l-le.nt Project :la.me. and/or PO#: = = — I '
PicoO ST Lovis P/DNAS ° % 3 3
,00 /vAsk M £ VY EY
AAR COEDIOS 5 d (—7( 2 & o Lo
Shipping Company: S |\ Wn - ﬁ N Q \;
Tracking #: 'S : g t".,
 SAMPLE IDENTIFICATION - . DATE:TIME +  Matrix * é* <
DR-Y- SW 7- 02 ISsSw | 6 | X | | Xl | Xx | X[ X
DR -22 7-7y02 173\ CV/| Y X | 5| X | o [ B
DR-2¢ 14702 ol cw | 5| x | x|« [ x [ x| x
DR~ 2 Sw 7402 BiwlSwW s X IXx || XXX

Matrix |SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water)
Options (SL (Sludge) so (Soil) OL(O«I) omer (Specify)
REMARKS * RN A : R

* m-a-mug CA v -

ToTAL AECHV = CrJ Fe

" RELINQUISHEDBY: .-~ DATETIME ..~ '~ "RECEIVED BY: -

"H"IQ;} ]Q.

.577:~UE/V MOALENSTEAY | 73391 /Sivo
of
|
FRMQA021.01.00.03 White - Retum with sample.  Yellow - Retain for your records.

1.37666: Page 9 of 10




TABLE 2
Analytical Procedures Summary
Parameter Detection Limit Method
Field Parameters
~pH (s.u.) .- EPA 150.1
Temperature (°C) “-- Standard Method 2550
-Conductivity (tmhos/cm) --- EPA 120.1
Alkalinity (mg/L as CaCO;) 5 mg/L EPA 310.1
General Parameters
sHardness (mg/L as CaCOy) 1 mg/L EPA 6010/130.2
Total Dissolved Solids (mg/L as TDS) 10 mg/L EPA 160.1
Total Suspended Solids (mg/L as TSS) 5 mg/L EPA 160.2
Trace Metals
: Arsenic (ug/L as As) 0.5 ug/L ICP-MS
- Chromium (pg/L as Cr) 05 ug/L ICP-MS -
. Ladmium (ug/L as cdy 3 pg/L ICP
zCopper (ug/L as Cu) 05 pglL ICP-MS 4
. Cyanide (ng/L as CN) 5-10 pg/L Low-level WAD
| iron (ug/Las Fe) 10 ug/L ICP
Lead (ug/L as Pb).. 0.1 pg/L ICP-MS —
Manganese (ug/L as Mn) Sug/L ICp
Mercury (ug/L as Hg) - 0.000020 ug/L EPA-1631
Nickel (ug/L as Ni) 10 ug/lL ICp
. Selenium (pg/L as Se) 1.5ug/L ICP-MS A
Hg,;s_ilvet (ng/Las Ag) 0.05 pg/L ICP-MS -4
“Zinc(ug/L as Zn) 10 pg/LL ICP

5.0 Flow Measurement Methods

Discharge measurements will be conducted in accordance with the measurement procedures
used for the Rico site remediation as well as USGS standard discharge measurement procedures.
Flows will be measured by one of three methods (1) a Marsh-McBimey Model 2000 portable flow
meter, (2) Parshall flume, or (3) volumetric procedure using a 5-gallon bucket.

CAWINNT\FROFILES\CARRIEE.00NTE
MPORARY INTERNET
FILES\OLK7RMSAMPLING PLAN.DOC

L37666: Page 10 of 10

)




T T T T T T T O T )

AEZ Laboratories, Inc. '_  “Analytical

2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 R Repo l't__ L
Steven Morgenstern August 16, 2002
SEH

2637 Midpoint Drive Suite F
Fort Collins, CO 80525

Project: L37719

Steven Morgenstem:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 20, 2002.
This project has been assigned to ACZ's project number, L37719. Please reference this number in all future
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan, version 9.0. The enclosed results
relate only to the samples received under L37719. Each section of this report has been reviewed and
approved by the appropriate Laboratory Supervisor, or a qualified substitute.

Please assess the enclosed report only in its entirety. ACZ prohibits the reproduction of this report, except in
full, without the written approval of ACZ. ACZ is not responsible for the consequences arising from the use of
a partial report.

All samples and sub-samples associated with this project will be disposed of after September 16, 2002. If the
samples are determined to be hazardous, additional charges apply for disposal (typically less than
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be returned,
please contact your Project Manager or Customer Service Representative for further details and associated
costs. ACZ retains analytical reports for five years. Please notify your Project Manager if you have other
needs.

If you have any questions, please contact your Project Manager or Customer Service Representative.

M\ 16/Aug/02

Sue Barkey, Project Manager, has reviewed and accepted this report in its entirety.

REPAD.01.11.00.01
L37719: Page 1 of 8




lnorgamc Analytlcal

AI:-'Z Laboratories, Inc.

2773 Downbill Drive Steamboat Springs, CO 80487(800) 334-5493 Resu' tS
SEH ACZID: L37719-01
Project ID: AARCOE 0105.00.00011 Date Sampled:  07/19/02 08:40
Sample ID: DR-20 Date Received: 07/20/02

Sample Matrix: Surface Water
Metals Analyis

- EPA Method ;w7 Result o+ Units - - MDL -.PQL Date - | Analyst
M200.7 ICP u mg/L

Cadmium, dissoived 0.003 0.02 08/12/02 23:05 ct
Calcium, dissolved M200.7 ICP 47.9 mg/L 0.2 1 08/07/02 1:43 kdw
Chromium, total M200.8 ICP-MS 0.0001 B mg/L 0.0001 0.0005 08/02/02 8:38 Icj
recoverable

Copper, dissolved M200.8 ICP-MS u mg/L 0.001 0.005 08/14/02 4:39 Icj
Iron, total recoverable M200.7 ICP 0.09 mg/L 0.01 005 08/10/02 20:30 bf
Lead, dissolved M200.8 ICP-MS v mg/L 0.0002 0.001 08/14/02 4:39 Icj
Magnesium, dissolved M200.7 ICP 6.9 mg/L 0.2 1 08/07/02 1:43 kdw
Manganese, dissolved M200.7 ICP 0.079 mg/L 0.005 0.03 08/07/02 1:43 kdw
Nickel, dissolved M200.7 ICP U mg/L 0.01 0.05 08/07/02 1:43 kdw
Selenium, dissolved = M200.8 ICP-MS U mgiL 0.003 0.02 08/14/02 4:39 Icj
Silver, dissolved M200.8 ICP-MS _ ) mg/L 0.0001 0.0005 08/14/02 4:39 icj
Zinc, dissolved M200.7 ICP 0.02 B mg/L 001 005 08/07/02 1:43 kdw

(s (e o (W W w w wm  ®m[ wm[_wm[_ s ®m_ B[ ®m_ ®m —m

Metals Prep
Parameter .

EPA Method - Result " - Qual. . .Units MDL ~PQL -

Total Recoverable M200.2 ICP-MS 07/31/02 19:17 jb
Digestion

Total Recoverable M200.2 ICP 07/31/02 10:36 dim
Digestion

Wet Chemistry

Parameter . .- EPA Method : -~ Result Units’ MDL - PQL _

Cyanide, WAD SM4500-CN I-Colonmetnc w/ U mg/L 0.005 0.01 07725/02 10:46 kb
distillation

Hardness as CaC0O3 SM23408B - Calculation 148 - mglL 1 7 08/16/02 1155 calc

Residue, Filterable M160.1 - Gravimetric 210 mg/L 10 20 07/22/02 10:16 Isa

(TDS) @180C

Residue, Non- M160.2 - Gravimetric U mg/L 5 20  07/20/02 17:51 wfg

Filterable (TSS)

@105C

REPIN.01.11.00.01
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. inorganic Analytical
ACGZ Laboratories, Inc. {norganic Analytical
2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493 ' - Results i
SEH ACZID: L37719-02
Project ID; AARCOE 0105.00.00011 Date Sampled: 07/19/02 10:10
Sample ID: DR-1 Date Received:  07/20/02

Sample Matrix:  Surface Water

Metals Analsis

Parameter

Cadmium, dissolved
Calcium, dissolved

Chromium, total
recoverable

Copper, dissolved
Iron, total recoverable
Lead, dissolved
Magnesium, dissolved
Manganese, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved

Zinc, dissolved

Metals Prep

" EPA Method

- Result.

“Units * °

MDL™ PQL .

0.003 0.02
0.2 1
0.0001 0.0005

0.001 0.005
0.01 0.05
0.0002 0.001
02 1
0.005 0.03
0.01 0.05
0.003 0.02
0.0001 0.0005
-0.01 0.05

“ MDL - PQL.

. Date Analyst

08/12/02 23:10 ot
08/07/02 1:48 kdw
08/02/02 8:43 Icj
08/10/02 6:05 Icj
08/10/02 20:34 bf
08/10/02 6:05 Icj
08/07/02 1:48 kdw
08/07/02 1:48 kdw
08/07/02 1:48 kdw
08/10/02 6:05 Icj
08/14/02 4:55 Icj
08/07/02 1:48 kdw

Total Recoverable
Digestion

M200.7 ICP 0.003 B mg/L
M200.7 ICP 43.1 mg/L
M200.8 ICP-MS U mg/L
M200.8 ICP-MS ] mg/L
M200.7 ICP 0.05 B mg/L
M200.8 ICP-MS U mg/lL
M200.7 ICP 6.3 mg/L
M200.7 ICP 0.013 B mg/L
M200.7 ICP U mg/L
M200.8 ICP-MS U mg/L
M200.8 ICP-MS U mg/L
M200.7 ICP 0.02 B mg/L
" EPA Method - “ - Result . "Qual.

M200.2 ICP-MS

M200.2 ICP

Total Recoverable
Digestion

Wet Chemistry

Cyanide, WAD

Hardness as CaCO3
Residue, Filterable
(TDS) @180C
Residue, Non-
Filterable (TSS)
@105C

- EPAMethod . " " .. Result “ Units
SM4500-CN |-Colorimetric w/ ) mg/L
distillation
SM23408 - Calculation 14 mg/L
M160.1 - Gravimetric 190 mg/L
M160.2 - Gravimetric U mg/L

S MDL - PQL
0.005 0.01

1 7
10 20

5 20

07/31/02 19:31 jb

07/31/02 10:55 dim

07/25/02 10:47 kb
08/16/02 11:55 calc
07/22/102 10:18  ~ isa

07/20/02 17:54 wig

REPIN.01.11.00.01
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AEZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

Inorganlc Analytlcal-

SEH
Project ID: AARCOE 0105.00.00011
Sample ID: SVS-26

Results
ACZID: L37719-03
Date Sampled:  07/19/02 12:20
Date Received:  07/20/02

Sample Matrix:

Surface Water

Metals Analysis

_ 'EPA Method - So0 e Result o 'Qual
Arsenic, total M200.8 ICP-MS U
recoverable
Cadmium, dissolved = M200.7 ICP 0.016 B
Calcium, dissolved M200.7 iICP 125
Chromium, total M200.8 ICP-MS U
recoverable
Copper, dissolved M200.8 ICP-MS 0.051
Iron, total recoverable M200.7 ICP 14.80
Lead, dissolved M200.8 ICP-MS 0.0407
Magnesium, dissolved M200.7 ICP 22
Manganese, dissolved M200.7 ICP 10.800
Nickel, dissolved M200.7 ICP u
Selenium, dissolved ~ M200.8 ICP-MS U
Silver, dissolved M200.8 ICP-MS U
Zinc, dissolved M200.7 ICP 8.05

Metals Prep

Parameéter - EPA Method . Result .-

Total Recoverable M200.2 ICP-MS
Digestion

Total Recoverable M200.2 ICP
Digestion

Wet Chemistry

Parameter - EPA Method - B . Result

Cyanide, WAD SM4500-CN I-Colorimetric w/ U
distillation

Hardness as CaC0O3 SM23408B - Calculation 403

Residue, Filterable M160.1 - Gravimetric 630

(TDS) @180C

Residue, Non- M160.2 - Gravimetric o B

Filterable (TSS)
@105C

“mglL

mg/L
mg/L
mg/L

mg/L
mg/L
mg/t
mg/L
mgfl
mg/L
mg/L
mg/L
mgiL

- Units

mg/L .

mg/L
mg/L

mg/L

SMDL PQL

0.0005 0.003

0.003 0.02
0.2 1
0.0001 0.0005

0.001 0.005
0.01 0.05
0.0002 0.001
2 10
0005 0.03
0.1 0.5
0.003 0.02
0.0001 0.0005
001 0.05

- MDL -PQL -

"MDL - 'PQL

0.005 0.01

1 7
10 20
5 20

08/02/02 8:47

08/12/02 23:15
08/12/02 23:15
08/02/02 8:47

08/14/02 5:00
08/10/02 20:46
08/14/02 5:00
08/16/02 5.07
08/12/02 23:15
08/16/02 5:.07
08/14/02 5:00
08/14/02 5:00
08/12/02 23:15

07/31/02 19:44

07/31/02 11:14

07/25/02 10:50

08/16/02 11:55
07/23/02 14:52

07/20/02 17:57

Icj

ct
ct
Icj

Icj
bf
Icj

REPIN.01.11.00.01
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" Inorganic
. Reference

ADZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Report Header Explanations® ="+ . T
Batch A distinct set of samples analyzed at a specific time
Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer’s certificate of analysis

PQL Practical Quantitation Limit, typically 5 times the MDL.

Qc True Value of the Control Sample or the amount added to the Spike

Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)
Sample Value of the Sample of interest

QC Sample Types =~ . . oo Lo .
AS Analytical Spike (Post Digestion) LFM Laboratory Fortified Matrix
ASD Analytical Spike (Post Digestion) Duplicate LFMD Laboratory Fortified Matrix Duplicate
DUP Sample Duplicate LRB Laboratory Reagent Blank
LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate
Lcsw Laboratoty Control Sample - Water P8BS Prep Blank - Soil
LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations .~ " o0 e . _ . _ R
Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.
Duplicates Verifies the precision of the instrument and/or method.
Spikes/Fortified Matrix Determines sample matrix interferences, if any.

ACZ Qualifiers {Qual) _ ER . = S .
Analyte concentration detected at a value between MDL and PQL.

B

H Analysis exceeded method hold time. pHisa field test with an immediate hoid time.

R Poor spike recovery accepted because the other spike in the set fell within the given limits.

T High Relative Percent Difference (RPD) accepted because sample concentrations are less than 10x the MDL.

U Analyte was analyzed for but not detected at the indicated MDL

Vv High blank data accepted because sample concentration is 10 times higher than blank concentration

w Poor recovery for Silver quality control is accepted because Silver often precipitates with Chioride.

X Quality control sample is out of control.

z Poor spike recovery is accepted because sample concentration is four times greater than spike concentration.
Method Referarices - /vl iopr C o i T e L

(1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.

(3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.

(5) EPA SW-846. Test Methods for Evaluating Solid Waste, Third Edition with Update Ilf, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.
3) Animal matrices for Inorganic analyses are reported on an "as received” basis.

REP{N03.11.00.01
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AI:Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

SEH ACZ Project ID: L37719
AARCOE 0105.00.00011 Date Received: 7/20/02

Received By: TONYA

Réceipt Verification

1) Does this project require special handling procedures such as CLP protocol?

2) Are the custody seals on the cooler intact?

3) Are the custody seals on the sample containers intact?

4) Is there a Chain of Custody or other directive shipping papers present?
5) Is the Chain of Custody complete?

6) Is the Chain of Custody in agreement with the samples received?
7) Is there enough sample for all requested analyses?

8) Are all samples within holding times for requested analyses?

9) Were all sample containers received intact?

10) Are the temperature blanks present?

11) Are the trip blanks (VOA and/or Cyanide) present?

12) Are samples requiring no headspace, headspace free?

13) Do the samples that require a Foreign Soils Permit have one?

Ll Lt 2] L] L)Ll

‘Exceptions: If you'answered 6 10 any of the above questions, please describe. = 7/~

N/A

“Coniaci (For any discrepancies, the client must be contacted) -

N/A

_Shipping Containers -

Cooler Id Temp (°C) | Rad (uR/hr)
ACZ 94 12

REPAD.03.11.00.01
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AI'."-‘Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

SEH
AARCOE 0105.0

0.00011

Sample Container Preservation

ACZ Project ID:
Date Received:

Received By:

L37719
7/20/02
TONYA

SAMPLE CLIENT ID R<2 | G<2 | ¥Y<2 |YG<2] B<2 |BG<2]0<2|T>2]|P>12] NA RAD
L37719-01 DR-20 Y Y Y
L37718-02 DR-1 Y Y Y
L37719-03 SVS-26 Y Y Y

REPAD.03.11.00.0}
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AEZ Laboratories, Inc.

2773 Downhill Drive Sleamboat Springs, CO 80487 (800) 334-5493

~"CHAIN of * .-

Quote #:

Sel, e,

CLIENT INFORMATION -~ i o T
Name to appear on Report and Invoice

Carbon Copy: Report: Invoice:

2637 MIGABNT BR, Soije

FORT COLLMY, (& §BS2d

ACZ#:. ( 32 F#/9

atn: STEVEN M, Tet: 5 S~36// Attn: Tel:

|Emai: S, &AL ISENM/C, oM Email:

Client Project name and/or PO#: D

Arce/s7: s lowsS AT I ,

AARLOE 885 60,000/ § M58 Gl8 S\

Shipping Company: 3 \\ .g 3 % j ;

Tracking #: 3 [\al@ t tLt

_ SAMPLE IDENTIFICATION - 'DATE:TIME . Matri * eg2 £ 5§

 SAMPLE IDENTIFICAT 1 Matrix s §|F

DR-20 ,ﬁ[vza(YVaJW SIXIAIB

DR-{ 7/19/e2_10'/0| SW XA |8
|Sus-2¢6 Yl 1220 sw | 51X 1A | C

REMARKS

B=c» , Fe
RELINQUISHED BY
5ﬁ=v€~ MMGENMN

A= Cd, Co, P4 Mn, Vs, Se_,AJ 24

" DATE:TIME . - .-

-

Matrix |SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water)
Options SL (Studge) - SO (Soul) OL (Oll) Other (Spemfy)

As Cr, Fe

RECEIVED BY: .

. DATETIME

ﬂi%z- Jro

Zéz/m

of

FRMQA021.01.00.03

White - Return with sample.

Yellow - Retain for your records.

L37719: Page 8of 8
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AL Laboratories, Inc. . Analytical -
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Report
Steven Morgenstern October 30, 2002

SEH
2637 Midpoint Drive Suite F
Fort Collins, CO 80525

Project: 139055

Steven Morgenstern:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 24,
2002. This project has been assigned to ACZ's project number, L39055. Please reference this number in all

future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan, version 9.0. The enclosed results
relate only to the samples received under L39055. Each section of this report has been reviewed and
approved by the appropriate Laboratory Supervisor, or a qualified substitute.

Please assess the enclosed report only in its entirety. ACZ prohibits the reproduction of this report, except in
full, without the written approval of ACZ. ACZ is not responsible for the consequences arising from the use of a

partial report.

All samples and sub-samples associated with this project will be disposed of after November 30, 2002. If the
samples are determined to be hazardous, additional charges apply for disposal (typically less than
$10/sample). If you would like the samples to be held longer than ACZ's stated policy or to be returned, please
contact your Project Manager or Customer Service Representative for further details and associated costs.
ACZ retains analytical reports for five years. Please notify your Project Manager if you have other needs.

If you have any questions, please contact your Project Manager or Customer Service Representative.

M\M 30/0ct/02

Sue Barkey, Project Manager, has reviewed and accepted this report in its entirety.

o —

.01.11.00.01
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AEZ Laboratories, Inc. o Case =
2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 _-,Narrat_we (B
SEH October 30, 2002

Project: L39055

Sample Receipt -

ACZ Laboratories, Inc. (ACZ) received 1 surface water sample from SEH on October 24, 2002. The sample was received in
good condition. Upon receipt, the sample custodian removed the sample from the cooler, inspected the contents, and
logged the sample into ACZ's computerized Laboratory Information Management System (LIMS). The sample was assigned
ACZ LIMS project number L39055. The custodian verified the sample information entered into the computer against the
chain of custody (COC) forms and sample bottle labels.

Holding Times

All analyses were performed within EPA recommended holding times.

Sample Analysis

This sample was analyzed for inorganic parameters. The individual methods are referenced on both, the ACZ invoice and
the analytical reports.

This report reflects the retest analysis of Dissolved Calcium, Magnesium, Manganese and Zinc for sample L37666-01. The
retest results do not verify the orginal results. There appears to be a dilution factor error in the original analysis. There will
be no charge for the re-analysis.

‘REPAD.02.11.00.01
L39055: Page 2 of 4




AI:-'Z Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487(800) 334-5493

Inorganic Analytical

_ Results

ACZ ID: L39055-01

SEH
Project ID: Date Sampled: 07/14/02 15:25
Sample ID: DR4-SW Date Received:  10/24/02

Sample Matrix: Surface Water
Metals Analysis
Parameter : C EPAMethod v 0T v Result ™
Calcium, dissolved M200.7 ICP 97.8 mg/L. 0.2 1 10/28/02 23:22 ct
Magnesium, dissolved MZ200.7 ICP 11.0 mg/L 0.2 1 10/28/02 23:22 ct
Manganese, dissolved M200.7 ICP u mg/L 0.005 0.03 10/28/0223:22 ct
2inc, dissolved M200.7 ICP 0.03 B mg/l. 0.01 0.05 10/28/0223:22 ct

Wet Chemistry

Parameter . EPA Method e oo -Qual Units
Hardness as CaCO3 SM2340B - Calculation 290 mg/L

1 7 10/29/02 17:03 calc

Note: This report is for the re-analysis of the sample previously reported as ACZ project L37666-01,

REPIN.01.11.00.01
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31

~+ Reference

AGZ Laboratories, Inc.

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Réport Header Explanations - il g :
Batch A distinct set of samples analyzed at a specific time
Found Value of the QC Type of interest
Limit Upper limit for RPD, in %.
Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)
MDL Method Detection Limit. Same as Minimum Reporting Limit. Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufaciurer's cerlificate of analysis '
PQL Practical Quantitation Limit, typically 5 times the MDL.
Qc True Value of the Control Sample or the amount added to the Spike
Rec Amount of the true value or spike added recovered, in % (except for LCSS, mg/Kg)
RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)
Sample Value of the Sample of interest

Qc Sample Types © : T B
AS Analytical Spike (Post Digestion) LFM Laboratory Fortified Matrix

ASD Analytical Spike (Post Digestion) Duplicate LFMD Laboratory Fortified Matrix Dupficate
DuUP Sample Duplicate LRB Laboratory Reagent Blank

LCSS Laboratory Control Sample - Soil MS/MSD Matrix Spike/Matrix Spike Duplicate
LCcsw Laboratory Control Sample - Water PBS Prep Blank - Soil

LFB Laboratory Fortified Blank PBW Prep Blank - Water

QC Sample Type Explanations . . . SR
Blanks Verifies that there is no or minimal contamination in the prep method procedure.

Control Samples Verifies the accuracy of the method, including the prep procedure.
Duplicates Verifies the precision of the instrument and/or method.
Spikes/Forlified Matrix Determines sample matrix interferences, if any.

AGZ Qualifiers (Qual) ~ TR T T R .
Analyte concentration detected at a value between MDL and PQL.
Analysis exceeded method hold time. pH is a field test with an immediate hold fime.

Poor spike recovery accepted because the other spike in the set fell within the given limits.

High Relative Percent Difference (RPD) accepted because sample concentrations are less than 10x the MDL.
Analyte was analyzed for but not detected at the indicated MDL

High blank data accepted because sample concentration is 10 times higher than blank concentration

Poor recovery for Silver quality control is accepted because Silver often precipitates with Chloride.

Quality control sample is out of control.
Poor spike recovery is accepled because sample concentration is four times greater than spike concentration.

NXg<cHdaIw®

EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

(2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement 1, May 1994.
(5) EPA SW-846. Test Methods for Evalualing Sofid Waste, Third Edition with Update I, December 1996.

(6) Standard Methods for the Examination of Water and Wastewater, 19th edition, 1995.

Comments T . RN N SRR S . .
(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.
2) Sail, Sludge, and Piant matrices for Inorganic analyses are reported on a dry weight basis.
(3) Animal matrices for Inorganic analyses are reported on an "as received” basis.

REPINO03.11.00.01
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